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РІЗ MILLENNIA Pius 


* intel 133MHz Pentium processor 

е 256K Micron SyncBurst™ cache 

e PCI 32-bit Fast SCSI-2 controller 

' , 3.5" floppy 

э SoundBlaster” 16 stereo sound & speakers 
s PCI 64-bit graphics accelerator (2MB) 

* Tool-Free mini-tower or desktop 

• Microsoft Mouse, 101-key keyboard 

» MS-DOS & Windows for Workgroups 

• MS Office Pro 4.3 & MS Bookshelf CDs 


А» 16MB EDO RAM • 1GB SCSI-2 hard drive 
e 15"Micron 15FGx, 1280NI, .28mm 


(Business Lease $147/month) 


P75 POWERSTATION 


¢ intel 75MHz Pentium processor 

256K write-back cache, Flash BIOS 

4X EIDE CD-ROM drive, 3.5" floppy 

• SoundBlaster” 16 stereo sound & speakers 
• PCI 64-bit graphics accelerator (2MB) 

* Tool-Free mini-tower or desktop 

* Microsoft Mouse, 101-key keyboard 

* MS-DOS & Windows for Workgroups 


А * МВ RAM е 540MB EIDE hard drive 
e 15"Micron 15FGx, 1028NI, .28mm 
* MS Works Multimedia CD 


J (Business Lease $7 1/month) 


4100 MAGNUM 


» Intel 100MHz-DX4 processor 

» 256K write-back cache, Flash BIOS 

» 4X EIDE CD-ROM drive, 3.5" floppy 

е SoundBlaster™ 16 stereo sound & speakers 
• PCI 64-bit graphics accelerator (1MB) 

* Tool-Free mini-tower or desktop 

* Microsoft Mouse, 101-key keyboard 

в MS-DOS & Windows for Workgroups 


With 66MHz-DX2 processor......subtract $100 


May 30. 1995 
P120 MILLENNIA P90PCI 
POWERSTATION 


June 28, 1994 Ара! 26, 1994 
MAGNUM 


May 16, 1995 
P30 HOME МРС 


B “32М8 EDO RAM * 268 SCSI-2 hard drive 


е 15"Micron 15FGx, 1280NI, .28mm 


Jo (usines Lease $1]1/ month) 


C • 64MB EDO RAM • 4GB SCSI-2 hard drive 


* 17"Micron 17FGx, 1280NI, .28mm 


7,633 aine Lease $239 month) 
D*. 128MB EDO RAM » 9GB SCSI-2 hard drive 
• 21" Micron 216%, 15008), 28mm 
Ў (Business Lease $427/rmonth) 
badia 


В • 16MB RAM • 850MB EIDE hard drive 
e 15" Micron 15FGx, 1280NI, .28mm 
* MS Office Pro 4.3 & Bookshelf CDs 
2, ; | (Business Lease $89/month) 
С: 32M8 RAM * 1.2GB EIDE hard drive 
• 17"Micron 17FGx, 1280NI, .28mm 
* M5 Office Pro 4.3 & Bookshelf CDs 


$^? AC 


"ede P. LJ (Business Lease $119/month) 


“ With 90MHz Pentium processor.......add $100 
» With 100MHz Pentium processor.....add $200 
› With 120MHz Pentium processor.....add $500 
› With 133MHz Pentium processor.....add $800 


А” BMB RAM » 540MB EIDE hard drive 
» 14" Micron 14FG, 1024NI, .28mm 
* MS Works Multimedia CD 


a Й (Business Lease $61/month) 

В: 16МВ ВАМ • 850МВ EIDE hard drive 
е 15"Micron 15FGx, 1280NI, .28mm 
» MS Office Pro 4.3 & Bookshelf CDs 


сме Lease $&2/month) 


February 1995 
РФ) HOME МРС РӘОРСІ 


POWERSTATION 


October 1994 


pentium 


STELLAR ` 
PERFORMANCE 

icron is fast becoming 

the industry leader in 


personal computer design, engi- 


neering and manufacturing. 


Right off the production line, 
Micron PCs are receiving awards 
and critical acclaim for exception- 
al quality, record-breaking speed 
and dependable performance. 
Everywhere you turn, Fortune 
500 corporations, mid-size busi- 
nesses and home offices are dis- 
covering the benefits of buying a 


Micron computer, 


‘P90 POWERSERVER SMP 


е Intel SOMHz Pentium processor 

- * Dual Pentium SMP ZIF sockets 

* 512K write-back cache, Flash BIOS 

s $jots: 5 EISA, 2 PCI, 1 EISA/PCI 

© PC) 32-bit Fast SCSI-2 controller 

* AX SCSI-2 CD ROM drive, 3.5” floppy 

ге PCI 64-bit graphics accelerator (2MB) 
« Full-size tower with 10 drive bays 

_ © Microsoft Mouse, 101-key keyboard 

`* MS DOS & Windows for Workgroups 


А * 16MB RAM • 1GB 5С5}-2 hard drive 
* 14" Micron 14FG, 1024NI, .28mm 


к Же (Business Lease $128/month) 


B «:2М8 RAM • 268 SCSI-2 hard drive 
• 15"Micron 15FGx, 1280NI, .28mm 


Musiness Lease $170 mord) 


Ce 64MB RAM * AGB $С51-2 hard drive 
• 17" Micron 17FGx, 1280NI, .28mm 


(Business Lease $229/ month) 


* With second 90MHz Pentium processor...add $795 
› With Windows NT Workstation CD..........add $ 
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6 just 
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THE P75 Home MPC 


Your Best Value in Pentium Power 


indows applications have revolutionized the way you do 
W business and even the way you live. From presenta- 

tion packages and word processing to financial man- 
agement and spreadsheets, increased computing speed and 
processing power have become basic necessities. But when it 
comes to action-packed games and dynamic multi-media CDs , 
you need more than just horsepower. Micron’s new Pentium- 
based Home МРС” is your answer! And since it's from Micron, 
it's not only loaded with power, it's also packed with standard features 
that the other guys add as extras, which usually means more money. 
Only the Micron Home MPC features 8MB of Micron RAM; a super- 
fast 4X EIDE CD-ROM drive; and full exploding stereo sound with the 


е Intel” 75MHz Pentium" processor 

• 256К write-back cache, Flash BIOS 
е 8MB RAM, 540MB EIDE hard drive 
• 4X EIDE CD-ROM drive, 3.5" floppy 


• Tool-Free mini-tower or desktop 

“ Microsoft Mouse, 101-key keyboard 

« MS-DOS & Windows for Workgroups CD 
* Microsoft Scenes: Sports Extremes 


e SoundBlaster^ 16 stereo sound & speakers o Microsoft Bob CD; Microsoft Works Multimedia CD; Microsoft 
Encarta 95 CD; Quicken Deluxe Edition CD; Microsoft 
Dangerous Creatures CD; Microsoft Golf Multimedia CD; 

Trial Subscriptions for CompuServe, America OnLine & Prodigy. 


Ш Han > With SOMH2 Pentium ргосезог.......................... add $100 
| * With 100MHz Pentium |/0с6550Г..................... 

» With 120MHz Pentium processor... add $500 

в With 133МН2 Pentium processot........................ add $80 


• 14.4 Fax/Modem & WinFax Lite 
e PCI 64-bit graphics accelerator (2MB) 
• 14" Micron14FG, 1024NI,.28mm 


Complete! 


pentium 


SoundBlaster™ 16, including speakers and a lightning-quick 14.4 
Fax/Modem. And when you buy a Micron Home MPC, you'll 
also receive Bob, Microsoft's new user-friendly home interface. 


fT 4406) Microsoft Bob includes eight essential applications--including a 
| |9 | | 


calendar, letter writer, checkbook, and more--that are linked 
together to make everyday computing tasks easy. With Bob 
around, you'll really get things done! Plus you'll receive fully- 
loaded Microsoft software packages, Intuit's Quicken Deluxe Edition 
CD and trial subscriptions for CompuServe, America OnLine and Prodigy . . . 
all in one super Micron deal! Virtually redefine your definition of 
value, Cut loose with some real excitement and check out the Micron 
Home MPC. 


, add $200 


May 16, 1995 
РОЮ HOME МРС 


February 1995 
P90 HOME MPC 


Micron Electronics, Inc., 900 E. Karcher Road, Nampa, ID 83687 * Mon-Fri 7AM-8PM Sat 8АМ-5РМ (MT) 


208-463-3434 e FAX 208-463-3424 * Purchase Order FAX 208-467-5384 


rom Puerto Rico Сай 


hterational Sales 4 mw B. 
208-465-8970 208-465-8993 05800 108175 ?s '800-08-1 156 


© 1995 Micron Bsctronics, Inc. АЛ rights reserved. Ad prices and snecficstons 


shopnytendirg cures 
bogme trom date cf Shipmani. Ad тейт requie РЕДА гкетіке and must be shipped n Ins orgned condision prepend and ғаған | жала prinea based on 3б6-тог@\ base. 


пес Io change «ӨҒом тойса Micron Eledironecs, Inc canna be responsible lor отееоғо angor өт in урод. 
Micreach 


MICRON 


From Canada Call ELECTRONICS, INC 
800-708-1758 
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“Buyers looking for the fastest 
system money can buy will find it 
in the Micron Millennia.” 


PC Week, May, 1995 


nd the reason for the Micron 

P120 Millennia's amazing 
ability to far outperform the 
competition? It's exclusive dynamic 
combination of Micron's 
EDO (Extended Data 
Out) Memory 
and SyncBurst™ 

cache, providing 

significant performance gains over 


previous memory 

designs. Once 

again another — 

major break- 

through in computing performance 


innovation from Micron, the tech- 
nology leader. 


P120 MILLENNIA 


• Intel” 120MHz Pentium" processor 

e 256K Micron SyncBurst cache 

• AX EIDE CD-ROM drive, 3.5" floppy drive 
e SoundBlaster™ 16 stereo sound & speakers 
* PCI 64-bit graphics accelerator (2MB) 

e Tool-free mini-tower or 

е Microsoft® Mouse, 101-key keyboa 

e MS-DOS* & Windows® for ‘tired 


А * 8MB Micron EDO RAM, 540MB EIDE hard drive 


• 15" Micron 15FGx, 1280NI, .28mm 
. Microsoft "S Multimedia CD 


| (Факел Lease 5100 month) 


В • 16МВ Micron EDO RAM, 850MB EIDE hard drive 


e 15" Micron 15FGx, 1280NI, 28mm 


* Microsoft Office Pro 43 CD & MS Bookshelf CD 


2 (Business Lease $112Aronth} 


Ce 32MB Micron EDO RAM, 1.2GB EIDE hard drive 
e 17" Micron 17FGx, 1280NI, 28mm 
e > Microsoft Office Pra 4а CD а MS Bookshelf CD 


(Business Lease $147émonth} 


› With 133MHz Pentium processor......... add $: 
With 100MHz Pentium processor...subtract $3 
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THE MICRON MILLENNIA 


“The Millennia is nothing short 
of the best all-around PC avail- 
able on the Market today.” 


PC Magazine, April 25, 1995 


773 According to PC 
-d Magazine's most recent 
=d Windows based tests, the 


BIS? Micron P120 Millennia is a 
"star performer. The 
May 30, 1995 
przomuennta Millennia gar- 
nered the highest 
Graphics WinMark 
score ever seen, in addi- 
tion to a top-notch 
Winstone score. 


MICRON 


pentium 


E-MAIL 


FOR PEOPLE 


THINGS TO DO, 


PLACES 


In other words, people like you. People - 
who need more time. And fewer headaches. ү 
Microsoft® Mail lets you do more, while keeping _ 
you connected, whether you're down the E 
hall or down under on business. No wonder 
Microsoft Mail is the best-selling LAN-based 
mail product in the world. 

For a start, Microsoft Mail works perfectly 
with what you already have. Whether you're in 
Windows* 95, Windows NT MS-DOS? оп а 
Mac? ог OS/2? And you can send mail without: 


Schedule*'s alarm clock 


reminds you of meetings, exiting the applications you're working in. And. 


deadlines, anything. send faxes right from your word processata 
с Hi Р Whether you're in Microsoft Word, Microsoft. — 

o you'll stay organised des 
d “ур! Excel, Lotus* 1-2-3® or WordPerfect* 
and save time, And never 


“piss another meeting. 


іп Canada, call (800) 563-9048. ©1995 Microsoft Corporauon All rights res&ry ГО; b registered trademarks and Windows, Windows NT and Where do you want го go today? 
are trademarks of Microsoft Corporation, Lotus and 1-2-3 are registered tial tl Eerporation. WordPerfect is a registered trademark of WordPerfect Corporation. 
Mac is a registered trademark of Apple Computer, Inc, OS/2 із a registered Ж; “machines Corporation. 


How can Microsoft Mail save you time? 
Mail has smart, sensible symbols and online help 
that make learning to send and receive mail 
easy. Even messages that include graphs, pictures 
and sound. You can save even more time by 
adding features that are just as easy to use as 
Mail. Like Schedule*, the best-selling scheduler 
for Windows. It helps you manage your calendar 
and reminds you of meetings and deadlines. It 
even shows you when everyone is free. So you 
can schedule meetings without a lot of legwork. 
Microsoft electronic forms let you speed 
expense reports, vacation requests and other 
important forms through your office at the 
speed of light. And with electronic forms you 
‚ сап track them easily. 

Finally, with Mail Remote you can stay con- 
nected and work just like you do in your office 
when you're on the road. Not only that, it can 
also save you money. Just read the important 
messages, then let Mail Remote respond auto- 


matically when transmission rates are lowest. 


With Mail Remote, 

you don’t need to bein 
your office to keep in touch. 
And with wireless service, 
you don’t even need 

to be near a phone. 


You can log in anywhere. 


No other mail system is easier to use or 
easier for your 15 people to administer. Or 
engineered like Microsoft Mail co take advantage 
of new information exchange technologies. To find 
out more, just add one more thing to your 
to-do list: Call (800) 871-3271, Dept. AV3, and 


ask for our free Microsoft Mail information kit. 
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DESKTOP VIDEOCONFERENCING 


Videoconferencing's 
Achilles’ Heels ...................... 24 


Videoconferencing won't be used 
widely in business until two things 
change: interoperability improves and 
ISDN becomes more available. 


VOL.20, NO.8 


MULTIMEDIA PROCESSORS 


Hot Chips, Tough Choices.......... 25 


A new wave of multimedia processors 
will rely heavily on software support. 


POWER MACS 


Apple's New 
Multimedia Macs ................... 26 


At Boston MacWorld Expo this August, 
Apple is expected to introduce a new 
line of Power Macs. 


STORAGE 


3.5 Will Get You 100......... — 26 
Two technologies are vying to become 
the next 3.5-inch floppy drive standard 
for holding 100 MB or more. 


INTERNET ACCESS 


BBSes to Provide Local 
Web Ассевв......................... 30 


BBS software vendors are bringing Web 
capabilities to their products. 


NETWORKS 
WinSock 2 Enhances 
Connectivity. ..... — — й 30 


The new WinSock promises to liberate 
network applications from dependency 
on a single transport protocol. 


OPTICAL TECHNOLOGY 


Blue Laser, Bright Future .......... и 
Recent breakthroughs in blue laser 
diodes and blue LEDs portend higher- 
capacity CD-ROM discs and brighter 
projection displays. 


COL.OR PRINTERS 


Color Lasers: Faster, 

Easier, Cheaper..................... 40 
А second generation of color laser 
printers is due soon. 


NEW PRODUCTS 


What's New ........................ 168 


Gateway 2000's 133-MHz Pentium PC 
is a tower of multimedia power; 
PhoneKits turns your PC into a personal 
phone manager; plus more. 
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| It’s over. Finis. Kaput. 


Cover Story 


OPERATING SYSTEMS 


inside 

the Mind 

of Microsoft 
48 


BY ТОМ R. HALFHILL 

Microsoft's Q5 strategy: 

involyes your desktop 

and beyond; 
| 


The Elegant Kludge 54 
| BY RANDALL C. KENNEDY 
| Windows 95 has tons of 

new features—as well as 
architectural anachronisms from 
Windows 3.1. 


| Features 


PATTERN RECOGNITION Solutions Focus: 


Machine Learning Big ООР, No Oops n 
Grows Up 63 вуврмимох. 
BY PETER WAYNER DEJESUS 


What's the difference 
between Elwood and 
Jake? The right algo- 
rithm can tell you. 


Moving to object- 
oriented develop- 
ment can be like 
diving into shark- 
infested waters. 
ОТЕ took the 
plunge. Here's 
what happened. 


SOFTWARE DEVELOPMENT 


The End of Programming 69 


BY DAVID S. LINTHICUM 


You'll never have to write 
another line of code ever 
again. Yeah. Right. 


State of the Art 


GROUPWARE 


Herd Instincts 

BY ALAN JOCH 
Groupware’s technical 
problems are huge, 

but they're being solved. 


Competing Platforms 


онам Replication's Fast Track 88А 


BY DAVID YAVIN 
Large-scale data replication becomes less daunting 
with the right scheduling and systems management. 


How do Notes, 
Exchange, and 

] GroupWise compare 
| today? How will they 
compare tomorrow? 


Light at the End of the Tunnel, or an Oncoming 
Train? —88B 


Strained Relations—88D 


How Exchange Handles Replication—90 


Üpinions 


SCHEDULING SOFTWARE 


1] Software Roundup: 


SYSTEMS 


Send in the Clones 


BY TOM THOMPSON Finally — Power Mac clones! 
We take a look at one of the. first, from Power Com- 
puting, to-sce how it stacks-up against Apple's, 


Work-Free Workgroup Schedulers 128МА 2 
BY DAVID SEACHRIST Picking the right 
scheduling program is.almost as tough as 


scheduling a meeting. 


MULTIFUNCTION HARDWARE 
F 


ive-i 


та 


n-One Peripherals 


DATABASES 


Foxy Move to Client/Server 


13 


BY G. ARMOUR VAN HORN 
Й They fax. They scan. They 
“Ж print. They copy. And they 
cost less than a grand. These 
do-it-all devices from Brother, 
, * Canon. HP, and Lexmark save 
space and money. 


їп data storage. 
SyQuest Takes On 


DATA STORAGE 


Portable-Data Stars 129 
BY STAN MIASTKOWSKI New removable-media 
drives from Iomega and SyQuest forge a new niche 


Zip—130 


Sony's МіпЕМО--132 


BY DAVID S. LINTHICUM FoxPro developers 
looking to upsize to client/server will find Mi- 
crosoft’s Visual FoxPro 3.0 a worthy vehicle. 


GRAPHICS ACCELERATORS 


The Matrox Triple Threat 


BY GREG LOVERIA 
Matrox's new Millennium 
combines a GUI, 3-D 
graphics, and video-play- 
" back acceleration on one 
card for only $379. 


OPERA'TING SYSTEMS 
Unix with No Excuses 


BY MARC PAWLIGER ІВМ” AIX 4.1 
embraces historical strengths, emerging 
staridards, and téchnical innovations. They 
can't say AIX stands for "Ain't Unix" 


anymore. 


Under Construction 93 
BY KELLY TRAMMELL 

Have pity on groupware developers. 
They've got some serious problems 
to deal with. 


Doln' the LN:DI—98 
Telephony's Wake-Up Сай--100 


COVER IMAGE: STEPHEN KRONINGER © 1985 


121 


On-line bus 
RISC-bas 
( б 0 
configured 
| Best for the Net—136 
How the WW / is 
Pul Togethei 


А Recomn A 
| Server Ci 


Honorable / 


| Dubious Ach zi 
IP 


CPUS 


Building the Better 

Virtual CPU...................149 
BY TOM THOMPSON 

How Apple 
revved up its 
680x0 emulator. 


OPERATING SYSTEMS 


Novell Builds a NEST .......151 
BY SALVATORE SALAMONE 
Novell's vision of pervasive com- 
puting requires NetWare to move 
beyond traditional networked com- 


puters. The Novell 
Embedded Sys- 
tems Technology 
brings NetWare to the 


broader market for controllers and 
embedded devices. 


in-house Internet | 


41 


123 1 в | Secure l 


PROGRAMMING 


PostScript Sins ..............153 


BY KEVIN THOMPSON 
Errors in PostScript files are 
becoming 
painfully 
plentiful. Here 
are some of the 
most common ones. 


NETWORKS 


Merging ATM 


and Ethernet .................155 


BY SALVATORE SALAMONE 
Combining ATM 

switches with Ethernet 
switching hubs eco- 
nomically increases 

network bandwidth. 


Pournelle: 

Windows 95 Pastiche ....... 159 
BY JERRY POURNELLE Jerry con- 
tinues to pry the seams of Win- 
dows 95. 


Books and CD-ROMs: Big Blue: 
An Insider's View .............45 
BY ROWLAND AERTKER An insid- 
ег” look ut IBM's history, and in- 
formation technology reports on 
CD-ROM. 


Commentary: Stop, Look, 
and Listen! ...................218 


BY NICK BARAN Just because you 
can put it on-line doesn't mean 
people want it. 


Editorial ........................10 
BY RAPHAEL NEEDLEMAN 


Blasts from the Past ...41 
BY DENNIS BARKER 
Highlights from two de- 
cades of the PC revolution. 


GO ТЕКТЕР E онай 18 
Huzzahs for heuristics, plus com- 
ments on mobile computing. 


Reader Survey ...............160 


READER SERVICE 


Editorial Index by Company 216 
Alphabetical Index to Advertisers 20 
Index to Advertisers by Product 
Category 2 
Inquiry Reply Cards: ША 212A 


BUYER'S GUIDE 200 


Mail Order 
Hardware/Software Showcase 
Buyer's Mart 


PROGRAM LISTINGS 


From BIX: Join “listings/frombyte95” 
and select the appropriate subarea (і.е. 
"aug95"). 


From the UUNET: ftp to ftp.uu.net, log 
on as "anonymous," and enter your user 
ID аз your password. Type 
"cd/published/byte" and type "DIR." 
Files appear in subdirectories by month. 


From the BYTE BBS at 1200-9600 bps: 
Dial (603) 924-9820 and follow the 
instructions at the prompt. 
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GST 4123075673. Printed т the United States of Amer- 
ка. Postmaster. Send address changes and tulii- 
ment questions ta BYTE Subscriptions, P.O. Box 552, 
Hightstown, NJ 08520. 
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BYTE] Contents by Platform 


This page presents the articles in 
this issue according to computing 
platform. 


DOS/WINDOWS 


BBSes to Provide Local 

Web Access.................... 30 
Developers of BBS software, such as 
Galncticomm, аге bringing internal Web 
browsers to their services" GUIs. 


WinSock 2 Enhances 
Connectivity ...................30 


Network applications have been chained 
to a single transport protocol, but the 
new version of WinSock could 

change that. 


Code Talk: Jeeves Comes 
to Visual Basic ................36 


VBAssist tends to the tedious chores of 
Visual Basic programming. 


Inside the Mind 
of Microsoft ............... ....48 


А look at the company's operating sys- 
tem strategy, from desktops to TV sets. 
If you're wedded to Windows, here's 
what lies ahead for you, 


The Elegant Kludge ........... 54 
Something old, something new. Win- 
dows 95 has some nice new features, but 
it still clings to niggling bits of its 

DOS past. 


Competing Platforms .........84 


А comparison of three groupware plat- 
forms: Lotus Notes, Microsoft Ex- 
change, and Novell GroupWise. 


Five-in-One Peripherals. .....113 


Plug one of these babies into your PC 
and you can scan, fax, copy, and print. 


Foxy Move to 
Client/Server........... — || 


Microsoft's new Visual FoxPro 3.0 is a 
good way for database developers to up- 


size to client/server. 


The Matrox Triple 
|| ————— E Aul 


The new MGA Millennium card speeds 
up Windows displays, 3-D animations, 
and vidco playback. Our tests show И 
to be “blisteringly fast.” 


Pournelle .................. ...159 


Jerry talks about the new Windows— 
the impending flood of new applications 
and games, why he's running it on his 
machines, and why it was the biggest 
thing at Comdex and E3. 


€ BYTE AUGUST 1995 


Preview: Gateway's 
133-MHz Pentium ...........168 


We check out one of the first PCs using 
[ntel's latest rev of the Pentium. 


05/2 


The Elegant Кішіге ...........54 


Okay, so maybe you don't want to read 
any more about Windows 95. But this 
article includes some comparisons with 
OS/2 Warp Connect. 


Under Construction ...........93 
Groupware developers working with 
Lotus Notes get some help from OS/2 
Software, such as LN:DI's MSS hierar- 
chical storage management system 
(page 98) and the Remark Voice server 
(page 100). 


Pournelle .................... .159 
OS/2 Warp Connect has some technical 
advantages over Windows 95. So why 
was Windows 95 the biggest thing at 
Comdex? 


Apple's Multimedia 

NR, д» зды» ttm o qa ctr m 
The new batch of Power Macs, slated 
for introduction this month. includes a 
high-end system aimed at multimedia 
authors. There are some new low-end 
models, too. 


Color Lasers: Faster, 

Easier, Cheaper ............... 40 
Color laser printers have been high- 
ticket items. А new round of models, 
including the Color LaserWriter 
12/600Р5, will cost less and be cheaper 
to maintain. 


Send in the Clones ........... 111 


We test-drive the first Power Mac clone: 
the Power 100 from Power Computing. 


Portable-Data Stars ..... — K 


New removablc-media drives offer ren- 
sonably priced, and convenient, alterna- 
tives to other forms of storage. 


Building the Better 


Virtual CPU...................149 


Apple set out to speed up its 680x0 emu- 
lator for the Mac. Tom Thompson ex- 
plains how they did it. 


Pournelle .....................159 
Apple had a small booth at the E3 con- 
ference. Kind of odd considering how 
much games programmers like the Pow- 
er Mac. Also, Jerry cranks up his new 
Power Mac 8100/100 AV and spins a 
disappointing CD. 


Unix with No Excuses........123 


IBM's new AIX 4.1 is much improved. 
lt hasa network installation manager, 
kernel threads, dynamic kernel exten- 
sions, and on-the-fly compression. Too 
bad they took out the С/С++ compiler, 
though. Anyway, our reviewer finds the 
new Blue Unix to be a winner. 


WinSock 2 Enhances 
Connectivity ...................30 
The next version of WinSock will work 
not only with TCP/IP, IPX/SPX, DEC- 
net, and OSI—it will also support addi- 
tional transports plugged in through the 
service provider interface. 


Competing Platforms .........84 


A feature-by-feature comparison of 
groupware software, including Lotus 
Notes, Microsoft Exchange, and Novell 
GroupWise. How they compare today, 
how they'll compare tomorrow. 


The BYTE Network Project: 

Live Wire ................. „5103 
After connecting the new 56-Kbps 
leased line running into the BYTE 
building, our author and our wiring con- 
tractor solve a mystery. Then, it's on 

to heavier issues, like: What to do with 
IP addresses? And which approach 
should we take: public or private net- 
working? 


Lab Report: 

Five Internet Servers 

Go Head-to-Head.............134 
We test four RISC machines (based on 
Alpha and Mips CPUs) and a Pentium 
box to find the best in-house Internet 
server. Plus, some tips on configuring a 
Web server. 


Novell Builds a NEST.........151 


With its Novell Embedded Systems 
Technology, the House of NetWare is 
looking beyond PCs and workstations. 
It's looking at devices that haven't been 
connected to networks—everything 
from vending machines to air condition- 
ing systems. 


Merging ATM and 
Ethernet ............... eee 009 


Combining ATM and Ethernet switch- 
ing into one network is an economic 
way to accommodate high-bandwidth 
applications. Here are some things to 
consider before making the merger. 
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See The Future Of Storage. 


Pinnacle Micro. The optical storage leader. 


TAHOE 230 


The Tahoe 230 MB is the world's first 
portable optical drive, weighing only 1.8 
Ibs. It offers quick access time and fast 
data throughput, with each rewritable 
3,5" disk storing 230 MB of data. With its 
optional travel case and battery pack, 
the Tahoe is the perfect solution for 
users on the go. $795 


ORRAY 5.2 GB 


The Orray is the first optical drive to 


SIERRA 1.3 GB 


The Sierra 1.3 GB is the industry's 
fastest optical drive. It can be used as 
both a hard disk replacement and an 
on-line archiving system. Each 5.25" 
cartridge holds 1.3 Gigabytes of data, 
and boasts a 30-year shelf life. It is ideal 
for data-intensive applications such as 
graphics, CAD/CAM, multimedia or data 
archiving. $2,4 


OPTICAL JUKEBOXES 


RECORDABLE CD 


It's recordable. It's affordable, It's the 
#1 selling CD recorder system. As a 2X 
CD recorder, it creates custom audio, 
video and data CDs up to 650 MB. As a 
2X CD-ROM player, it reads thousands 
of educational, multimedia and audio 
CDs. With its unique backup utility, it 
offers fast, reliable archiving of your 
valuable data. $1,695 


OPTICAL MEDIA 


Ranging from 20 Gigabytes to over Pinnacle Micro offers a variety of remov- 
utilize multiple heads and disks, similar ] Terabyte, Pinnacle's optical library able, inexpensive, high-performance 
to hard disk technology. Designed for systems provide a centralized storage optical media. By offering the highest 


quick throughput, 4 MB/sec sustained, 
the Orray is ideal for digital audio/video 
and file server applications. Each 
removable, reliable, inexpensive optical 
media set holds up to 5.2 GB of 
important data. $9,995 


system to all users on a network. 
Designed for data management 
applications such as backup and archiv- 
ing, HSM (Hierarchical Storage 
Management), document or graphics 


imaging. F 


quality in the industry, your data is pro- 
tected (30 years for MO disks, up to100 
years for CDs). Expanding your data !s as 
easy as ah oot more madia, 


i 1 230 МІ 


To order or for a dealer near you call: 


800.553.7070 PINNACLE ТАҚ 212 


THE OPTICAL STORAGE COMPANY 
Tel. 714-789-3000 Fax 714-789-3150 Circle 90 on Inquiry Card (RESELLERS: 91). 
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PC Week via First!: Hannover, Germany -- IBM, Ар 
and Motorola Inc. showed little restraint in hyping 
last week, but in private, officials from t 

eir standard isn't ready for prime time. 
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In [э its downright heartwarming. Digital, of course, beat both of them to 64-bit 


computing long ago. And while neither one has a 64-bit 
machine to sell you, we're now on our second generation of 
Ir Alpha-based workstations and 


Digital’s lucky chip | 


..Sales 
servers. Machines that offer chip have taken off, jumping 6696 in 


the past year, and now exceed VAX | 
nd prt users-which 
pricelperformance leadership “| — is why regional phone companies 


at every level. For example, our new AlphaStation" 250 
system is half the price of the comparably performing HP 
workstation! While our new AlphaServer™ 8200 and 8400 systems are the first and 

only servers capable of running the newest 64-bit database products 


—letting your application directly address up to 14GB of 


data in main memory, and giving you performance gains of up to one hundred times over 32-bit 


enterprise systems. Alpha-based systems run thousands of applications—including the ones you need 


Divit 1 Shi lis 1 00, 000th ! most. Апа, thanks to the enormous capacity and 
Alpha System scalability of 64-bit architecture, theyll work with 


Digital Equipment Corp. reports it shipped its — | Е 
100,000% 64-bit Alpha system. The milestone is sig- | your present equipment, and grow almost limitlessly 
nificant, in our opinion, in that competitors IBM, 

Sun, and Hewlett-Packard have yet to ship their first / 
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as your business grows. Sure, its possible that HP 
or IBM И really will have 64-bit machines, eventually, But even when they start offering real-world 
64-bit products, itll still be years before theyll have been as thoroughly tested and evolved as ours are 


right now. So why wait? Whatever your business, whatever your budget, you can do what thousands of 


‚ТЇШ taf companies all over the world have done—and what IBM and HP have been unable 


to do—bave a 64-bit computer you can call your own. For more information, contact your Digital 


business partner. Or call 1-800-DIGTTAL. Or reach us via our Internet address: moreinfo@digital.com. 
Circle 74 on Inquiry Card. 


ol, Canal E: or - апт 4 # Ri сес айы РЁ Àp Ent p П Im faq . BEE = =a | thr Lic eS Н ИЧТИ СТТ іе АІ сагаа 


[ШИШ] Raphael Needleman 


WhyI Love/Hate Microsoft 


To discuss 
Microsoft is to 
dance in a narrow 
minefield rimmed 
by opposing 
camps of zealots. 
But so what? 


Writing about Microsoft is like talking about politics. 
Unless you’re sure of the precise nature of your audi- 
ence, it’s best to avoid the topic entirely. Say anything 
positive, and you're likely to get flamed for being seen as 
supportive of the Evil Beast. Say something negative, 
and you’re almost sure to get swamped by hordes of 
aggressive Microsoft spin doctors. This is a shame, be- 
cause Microsoft provides such wonderful fodder for de- 
bate about technology, standards, the needs of users, the 
essence of capitalism, and the free market—all manner of 
juicy cocktail-party conversation. 

So we at BYTE, which is no stranger to controversy, 
this month analyze Microsoft’s core business: its oper- 
ating systems. Ace technology analyst Tom R. Halfhill 
delves into the current and future strategies that make 
up Microsoft's OS initiatives in "Inside the Mind of Mi- 
crosoft" on page 48, and Randall C. Kennedy examines 
the inner workings of Windows 95 in “Тһе Elegant Kludge" 
on page 54. These are important stories, because whether 
you love Microsoft or hate it, if you don't understand it, 
you're at an astounding disadvantage when it comes time 
to make your technology plans. 


The Good, the Bad 

I have to admit that in some respects І agree with the 
Microsoft-bashers. But in a lot of arenas Microsoft has 
simply done the right thing: И has developed good prod- 
ucts and marketed them well. And for that the company 
deserves credit. 

For example, Microsoft makes great desktop applica- 
tions. Word for Windows does almost everything you 
could possibly imagine a word processor doing. The Ex- 
cel spreadsheet defines its market. PowerPoint, once an 
also-ran in the presentation-graphics market, is now com- 
petitive. And it's these applications, more than the Win- 
dows OS itself, that have made Microsoft so powerful; 
without these market-leading applications, no one would 
ever have taken Windows seriously. 

I don't really know if Bill Gates planned Microsoft's 
desktop OS and application-suite hegemony all along. 
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When І interviewed Gates a few weeks ago (the interview 
will be published next month), he said he knew from the 
start the general attributes of the ultimate personal com- 
puter application platform but that he never really ex- 
pected that Windows and Office would succeed to the 
extent they have today. 

Of course, Microsoft has been immensely aided by 
another of its corporate attributes: its relentlessness in 
implementing a vision. Microsoft has never wavered 
from its plan to bring graphical applications to the desk- 
top computer user. Other companies, meanwhile, have— 
just a slip here, a momentary rest on hard-earned laurels 
there. When these micro-opportunities pop up, Microsoft 
tends to gain just a little more market share or technology 
leadership. The company builds not just on its own vision 
but on the compounding errors of other vendors. 

After 14 years in the IBM-compatible market, these 
little wins add up. We may not like it, but I for one respect 
the discipline that Microsoft has shown. It's won the com- 
pany an entire market. 

But enough praise. All of Microsoft's success has bred 
а corporate arrogance the likes of which you don't see in 
other computer companies (with the possible exception of 
ІВМ). Microsoft has had enormous success іп the market 
defined by the desktop PC, but it's wrong for the compa- 
ny to assume that it can simply move this success into the 
consumer (i.e., TV) or corporate (data center) markets. 
These are fundamentally different channels, and they de- 
mand different products. 

For example, they both demand something that desk- 
top PCs don't deliver, the lack of which we’ ve all grown 
to accept: absolute, unflinching reliability. The versions 
of Windows that have evolved from DOS don't have it, 
and probably never will. But Home Box Office simply 
doesn't crash, and you don't Ctrl-Alt-Del AT&T's cen- 
tral phone-switch mainframes. 

Understanding Microsoft is critical to your success as 
a computer-technology expert. To appreciate Microsoft, 
and to appropriately use (or eschew) the products it re- 
leases, you need to spend a little time working through 
your own technology plans and comparing how they 
mesh—or conflict —with the Microsoft vision. It will 
be time well spent. ва 
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RAPHAEL NEEDLEMAN, EDITOR IN CHIEF 
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and the 4X CD-ROM Docking 
Station is leading the pack at 
only *20Q 


SPECIFICATIONS 


e TRANSFORMS YOUR WINBOOK INSTANTLY TO Д 
A FULL-FUNCTION DESKTOP COMPUTER 


* INCLUDES QUAD-SPEED CD-ROM DRIVE 


e TWO EXPANSION SLOTS AND 
DRIVE BAYS (ONE EXPANSION 
SLOT AND DRIVE BAY 
REMAINING WITH CD-ROM 
INSTALLED) 


* BUILT-IN PARALLEL, SERIAL, 
PS/2 MOUSE, KEYBOARD 
AND VGA PORTS. 


Ask about our new 3-year extended warranty package 
Choose the pointing device that works best for you 
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WinBook ХР 


TECHNICAL SPECIFICATIONS 


• SL-ENHANCED INTEL 486 DX4-75MHZ OR 486 
DX4-100MHZ. 


5.9 LBS. DUAL-SCAN COLOR OR 6.1 LBS. OPTIONAL 
ACTIVE MATRIX COLOR 


*DIMENSIONS: 11.3" X8.5* X17" 

© 4MB, ВМВ OR 16MB RAM (EXPANDABLE UP TO 32MB) 
«3.5 1.44MB DISKETTE DRIVE 

* REMOVABLE 340 TO 810 HDD 


* VGA DUAL-SCAN COLOR OR OPTIONAL ACTIVE MATRIX. 
MONOCHROME UNITS ALSO AVAILABLE 


e 1O-CELL NIMH BATTERY & AC PACK 
* SUSPEND/RESUME FEATURE 
e TWO TYPE Il OR ONE TYPE Ill PCMCIA SLOT 


* INTEGRATED DUAL-BUTTON POINTING STICK, 
OPTIONAL DUAL-BUTTON 19MM TRACKBALL OR 
OPTIONAL DUAL-BUTTON TOUCHPAD 


e PARALLEL, SERIAL AND PS/2 PORTS 

* 148 VIDEO MEMORY WITH EXTERNAL VGA PORT 

e LCD FUNCTION INDICATOR PANEL 

• 14.4 SEND/RECEIVE FAX/VOICEDATA MODEM OPTIONAL 
ә INTERNAL AUDIO OPTIONAL 

* DOCKING STATION OPTIONAL 


ХЭ... + Intel 486 DX4-100MHz 
* 10.3” dual-scan color display 
* AMB RAM/340MB HD 


... * Intel 486 DX4-100MHz 
* Active matrix color display 
* 16MB RAM/810MB H 
* 14.4 Fax Modem 
* DOS and Windows 


5$ Comparable savings on all other WinBook XPs—from 


oan tas: medals lores io tie wer user. For 
current pricing and configurations, call 1-800-725-3469. 


Call us today, toll-free 
1-800-725-3469 
Monday-Friday, 8am-9pm EST * Saturday, 9am-4pm 


MI M. cdi Мнн әкілинейінкіке PON with credit 
sales only. day unconditional money-back guarantee from date сі 


WinBook 


COMPUTER CORPORATION 


a subsidiary of Micro Electronics, Inc. 
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Introducing the ViewSonic 
17PS. The first 17" monitor 
with an Ultra Fine 0.25mm 
dot pitch. The ultimate in 
sharpness . . . precisely 
what you need! 


arpness. 


25mm Ultra Fine 9 | 


Our new Ultra Fine monitor truly defines sharpness. 
With its ultra crisp, ultra brilliant image this powerful 
monitor is the intelligent choice for your business and 
graphics applications. Ultra Fine images are nothing 
new from ViewSonic. The ViewSonic 21PS was the first 
21" monitor (19.7" diagonal viewable area) available 
with a 0.25mm dot pitch, and now it's offered on our 
top performing 17" monitor (15.7" diagonal viewable 
area). 


The ViewSonic 17PS retains all the superior features 
that make ViewSonic monitors award winning market 
leaders. Our OnView™ on-screen control system, Super 
Contrast screen and exclusive ARAG® anti-reflection, 
anti-glare screen coating combine to produce the 
sharpest images possible. PC and Mac compatible, our 
new 17" monitor supports а maximum resolution of 
1,600 x 1,280 and a 77Hz refresh rate at 1,280 x 
1,024. The remarkably quick refresh rates and high 
resolutions offer you crystal clear, flicker-free images. 
In addition, the ViewSonic 17PS includes Plug & 
Play +* for automatic graphic card configuration 
with Microsoft's Windows95™, plus TCO certification, 
the strictest Swedish safety standard. 


Designed for your critical desktop publishing, business 
graphics and CAD/CAM applications, the ViewSonic 
17PS is an example of our ongoing commitment to 
offer you the best monitor at the best price. 


Experience the new world class standard 
in 17" monitors — the ViewSonic 17PS. 
You'll See the Difference! 
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See The Difference!" 


Tel: (800) 888-8583 Ext. 323 or (909) 869-7976 

Fax (909) 869-7958 

Call FaxSonic (909) 869-7318 (24-hour fax-on-demand) 
Request Doc. 153 (17PS), 162 (21Р$) 

Applelink: VIEWSONIC Compuserve: 73374,514 

“Бақы a DOC compat dle card 

All prodects and trademarks ace brand names uf therr гересілее companies The бәсе hrd logp Б а registemd 
lrademark uf View Sonte Corporation. Specifications and prios subject to change without nawo. 
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MIDI sounds, The QSound fearure delivers 
surround-sound effects to your WAV files or 
You can choose. to enhance them with such 


and impressive music capabilities, {айс 
AWE32 an excellent all-round performer" > ходе 


әже. 
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"o mc, using a computer without sound - man — 
and music is like driving a Lamborghini “И sound. quality and performance is 


wnhour the roar of йз VI2 engine. The — important, you can't go wrong.” 


| PROM Мас Medis море November Dearmber 1994 
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| It seems the Sound Blaster" 
@ AWE32 has the critics buzzing. 


Sound Blaster compatible. So now that 
you've heard the experts’ opinion, how 
about coming up with one of your own? 
Simply visit your local " = 
Creative Labs dealer. Or CRE ATI Ve 


wiative кай 


Sound 


mus Гог the first time, it puts 
awesome professional studio sound 
within the reach of the hungry 
audiophile. And of course it's genuine 


call 1-800-998-5227 Ext. 121. 


©1995 Creative Technology Led. Sound Blaster, Sound Blaster AWE32, Creative, multimedia is Creative, and Sound Blaster Compatibility Logos are trademarks of Creative Technology Ltd. U.S inquiries: Creative Labs 1-800-998-5227. 
International inquiries: Creative Technology Ltd., Singapore. TEL: 65-773-0233 FAX: 65-73-0353, АП rights reserved. 
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An ordinary PC? _ 
With a PC you run-into walls. You can п only work: 
By yourself (sorry no collabor ating)... 
By e-mail (but not fiom your pager). 
By léaving notes (you cant record а voice 
message on a regular PC). 
| — 
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Or a Globalyst PÇ&C? 


With an AT&T Globalyst there are np walls,’ uS | 


- 


® C а 


You can work with the data you need. ' 
The people you need. The flexibility 
you need. (Thats what PC&C- 


Personal Computing and Communications-is all about) - 


messages, e-mails to alphanumeric pagers. typed message on your Globalyst. 

L) AT&T Vistium" Share Software: allows О Call 1 800 447-1124, ext. 1117 

real-time collaboration with others on live for more info, or e-mail uson pentium 
Windows" files-even if youre miles apart. — the Internet: pec.info@daytonoh.attgis.com 


Intel Pentium or 486 • Processor speeds from 50MHz-133MHz 
4 PCMCIA Slots • 4MB-192MB Memory • 540MB-2GB Hard Disk 


AT&T Globalyst features at no extra cost: U AT&T Notelt"": special screen saver 
O MessageFlashi"/MailFlish”: send key lets colleagues leave a voice or @ ө 
P ede 
| 


= АТТ 


— | === Global Information 
Bringing computing and communications togetber z - P 
to belp you get, move and use information. тыс” 5о! utio ns 
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A Benchmark Peeve 


As a scientist, I’m always irritated when 
numbers are given to an unnecessary and 
meaningless degree of accuracy. In your 
June issue, for instance, the 
BYTE Benchmarks are quoted 
to six figures of accuracy (1 
part in a million). The differ- 
ence between an Integer index 
of 0.933050 and an index of 
0.933051 would be just | sec- 
ond after running continuous- 
ly for 12 days! Few physical 
quantities can be meaningful- 
ly measured to this accuracy. 
The weight of a computer, for 
instance, is usually quoted as something 
like 6.6 pounds, rather than as, say, 
6.60123 pounds. 
Bill Appelbe 
Associate professor 
College of Computing 
Georgia Tech 
bill@cc.gatech.edu 


Appelbe is correct. Future versions of 
the benchmarks will be reporting to 
three figures of accuracy.—Rick Grehan 


Thanks from a Southpaw 


This is just a quick note to thank Jerry 
Pournelle for his sensitivity to left-handed- 
design issues in his recent laptop evalua- 
tion (“Privacy and Liberty,” June). Since 
he’s not left-handed himself, this point of 
view is unusual and especially welcome. 
Whenever І complain about hardware de- 
sign I get accused of whining, but BYTE’s 
position in the industry might cause de- 
signers to sit up and take notice. 
Considering the high percentage of left- 
ies in the industry, it just plain makes sense 
to consider us when designing this type of 
hardware. A design that ignores a signifi- 
cant portion of the customer base is foolish. 
I sincerely hope that Pournelle and the 
hardware reviewers at BYTE will contin- 
ue to point out where designs are ergonom- 
ically flawed for left-handers. 
Barry D. Benowitz 
FAQ maintainer for alt.lefthanders 
b.benowitzGtelesciences.com 


Conflict of Interest? 


formation superhighway. The most highly 
rated title is one written by Nicholas Baran, 
who also happens to appear on your mast- 
head. I haven't read any of the four books 
and thus cannot comment on the accuracy 
of the review. However, don't 
you think it might be ethical to 
list, in the book review, Baran's 
editorial and fiscal relationship 
with BYTE? 
Art Grater 
Pebble Beach, CA 
agrater@netcom.com 


In no way was our review 
slanted in favor of one of our 
consulting editors. But yes, 
the review should have acknowledged 
Baran's relationship to BYTE. —Eds. 


The Technology's the Thing 


After seeing John Astreides' letter titled 
“ВҮТЕ: Real Food for Real People" in 
your June Letters section, I would just like 
to say that the one reason why | purchase 
BYTE instead of the other magazines is, 
to borrow Astreides' words, the "articles 
with meat that explain the technology." It 
is refreshing to find a magazine that’s not 
afraid to use big words and weird terms 
to describe what really goes on in the world 
of computers. 
Don't ever change that. 
Aaron Platt 
aaron platt.demon.co.uk 


Comments from Treat 


As a mathematician, operations researcher, 
and computer programmer, | feel I have 
to respond to Raphael Needleman's March 
editorial (“Mutant Chips") that warns 
against depending on heuristic methods, 
because they may work, but "we don't 
know why." 

Neural networks are used for absolute- 
ly everything that humans do, and deter- 
ministic algorithms cannot duplicate hu- 
man performance in many cases. This isn't 
a temporary situation. Chaos theory and 
Godel's incompleteness theorem both guar- 
antee that we won't be able to solve every 
problem in a deterministic way. 

Artificial intelligence— like real intel- 


| ligence—depends on heuristic methods, 


| and computers won't be doing anything 


Your June "Books & CD-ROMs" section | 
takes a look at four books relating to the in- | 
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really interesting for us until heuristics are 
built into chips. 


l also have to make a comment about 
the "How To Bruise an Integer" text box 
in Tom К. Halfhill's article “The Truth 
Behind the Pentium Bug" (March). A 
number like 4.1 or 1.1 or 0.1 cannot be ex- 
actly represented in binary floating-point 
values. The binary equivalent of 0.1 (dec- 
imal) is 0.00011001 10011... (binary), 
where the “0011” sequence repeats in- 
finitely. That is, the fraction 7 has a re- 
peating binary representation, in the same 
way that Ж has a repeating decimal repre- 
sentation. 

When we use Calculator to do arithme- 
tic, we forget that we are doing things ap- 
proximately, through binary floating-point 
notation. That leads to disconcerting re- 
sults. This is not because we have “bruised 
an integer,” but because we have truncat- 
ed a floating-point number without real- 
izing it. We are disconcerted because we 
forget the approximations, not because we 
use them. 

It isn’t particularly difficult to do such 
computations accurately. If 1 wrote Cal- 
culator in Smalltalk, with its Fraction class 
used to represent every number entered in 
the display, there would be no such errors 
in ordinary arithmetic. The problem isn’t 
bruised integers; the problem is a poor 
substitute for arithmetic. 

Dr. Bobby R. Treat 
Arlington, VA 
Bobby.Treat@dp.hq.af.mil 


Give or Take a Megahertz 


Reader Karl Richards asked in your June 
Letters section whether a 100-MHz Pen- 
tium actually runs at 99 MHz. That as- 
sumes the main bus runs at 33 MHz, but I 
have seen hundreds of so-called 33-MHz 
486 CPUs and system boards marked as 
33.3 or 33.33 MHz. 

William Tsui 


Destiny Software Productions, Inc. 


Kudos for Coverage 


Га like to thank you for supplying com- 
puter users with intelligent, broad-based 
coverage of the computer industry. As a 


We want to hear from you. Address cc correspon- 

4 dence to Letters Editor, BYTE, ‚ One P Phoenix | 
Mill Lane, Peterborough, NH 03458; or you 
can send E-mail via the Internet. or BIX to 

editors @ bix. com. m. Letters may bee edited. | 


14 GB capacity 
compressed 


1MB/second transfer rate ™ 


compressed 

160,000 hours MTBF 
Extended-length media 
Half-high form factor 
Backward compatible 
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Libraries 
Media 
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Exabyte s new 8mm XL tape 
drive is the perfect union 
Of capacity and reliability. 


Accommodating the new eXtended Length 
| data-grade 8mm media, the EXB-8505XL 8mm tape drive |] 
can store 14 gigabytes of compressed data per cartridge. | 
That's nearly two times the capacity of 005-2 drives. Using , 
the EXATAPE™ 160XL data cartridge with its Recognition dE 
| System assures users of the highest data reliability and 
| integrity. And this new high-capacity tape drive can read the 
tapes written on any of the 750,000 8mm tape drives in use 
today. Seamless integration with 


latest-generation 8mm libraries 


protects your 8mm investment. EXABYTE A” 2 
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Mac user, 1 am frequently disgusted by 
the blatant misrepresentation of technol- 
ogies in the media to make the masses be- 
lieve that Bill Gates is some kind of Thom- 
as Edison. If Bill Gates really had my 
interests at heart, then he would stand for 
competition and invention in the name of 
progress and would revel in the challenges. 
Kevin Banff 

Banff@eworld.com 


The Bell Curve Controversy 


Jerry Pournelle’s suggestion in his Febru- 
ary column that we can all test Murray’s 
and Herrnstein's conclusions in The Bell 
Curve on our home computers makes 
about as much sense as testing the con- 
clusions of Mein Kampf with a spelling 
checker: You would just be proofreading 
without thinking about the assumptions. 
You can't obscure the biased tone with 
matrix inversion and regression analysis. 
Accepting a single value as a meaningful 
measure of someone's intelligence may be 
enjoyable parlor discussion, but to sug- 
gest that social policy be based on it is 
ludicrous. 
Nick Didkovsky 
New York, NY 
72250.3313@compuserve.com 


While no one disputes the existence of 
special skills and talents, there is a con- 
sensus that a general factor is more im- 
portant for predicting most behaviors. 
The theory of prediction by multiple-re- 
gression equations, along with the factor 
analysis that refines those predictions, 
isn't difficult to understand. But doing 
much with it takes a lot of computation. 


e “сс PUTER TELEPHONY 


ші DIAL THE WEB 


- THE ATLANTA GAMES 


* OS/2 WARP CONNECT 


-worth the wait? 
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COMING UP IN SEPTEMBER 


TWENT HA 
4 “ҮЛЕС celebrates 20 years ОЁ! 'covering the personal computer industry. 


For the 1996 Olympic Games, IBM is racing against the clock to develop a massive 
distributed system that will handle everything from accreditations to scorekeeping. 


OS/2 finally gets a built-in peer-to-peer network and better client support. Was it 


Prior to the availability of powerful 
desktop computers, there was little 
chance of the average educated person 
being able to examine the "general fac- 
tor" hypothesis. Now anyone with a 
computer and a year or so of college 
math can try to falsify that hypothesis or 
try to find a better one. 
Гат not aware that Mein Kampf con- 
tains any testable hypotheses at all. 
—Jerry Pournelle 


Observations of the Trip 


I would just like to let you know how en- 
tertaining I found Rafe Needleman’s arti- 
cle “Tales from the Trip” in your June 
Special Report on Mobile 
Computing. I don't travel very 
frequently with a laptop ma- = 
chine, but quite a few of my © 
colleagues do. I shall certain- 
ly be recommending your ar- 
ticle to them. 
Huw Evans 
Glasgow, U.K. 
huw@dcs.gla.ac.uk Wi 


My group recently purchased 

a Dell Latitude XP laptop, 
which we plan to take with us when visit- 
ing customers and branch offices in the 
U.S. and Europe. Could you give me more 
information on the type of cable that your 
associate picked up from the Hotel Latzen? 
Bryan Guthrie 
bjguthri@cca.rockwell.com 


Teleadapt Ltd. specializes in internation- 
al faximodem phone cables: You can 
reach them in London at +44 181 421 


hes Computers and telephony are two different cultures, How should they be integrated? 


BYTEc compares { the Internet access available from the Big Three on-line services, as 
well as the available access from interesting upstarts. ! | 


4444, fax +44 181 421 5308 or in the 

U.S. at (408) 370-5105, fax (408) 370- 

5110. E-mail is teleadapt@delphi. 

com ог 100111 ,2713 on CompuServe. 
—Rafe Needleman 


As the CEO of a non-profit who works away 
from my office a significant amount of time, 
I readily identify with your trials and tribu- 
lations on the road. The big problem with in- 
ternational travel is the presence of gov- 
emment-owned phone services which use 
proprietary connections in order to dis- 
courage competition from other equipment 
suppliers. Most European PTTs still main- 
tain а list of “approved modems" which may 
be connected to their systems; they tend to 
be slow and very expensive. But a few well- 
chosen adapters can be a big 
help! 
William Saal 
73417.3242@compuserve.com 


In your articles "Let's Put on a 
Show" (May, page 12) and 
"Tales From the Trip" (June, 
page 162) you make com- 
ments such as "... we had only 
one reliable phone line back 
to the States.” and “...doesn’t 
seem to recognize American 
touch-tone signals." and “I’m only getting 
2400 bps on the German guest house 
phones." Americans tend to think that 
whatever they do and have is good and 
everything else is bad or strange. Our 
phone lines are as reliable as yours. 
Martin Burtscher 
mburtsch@iiic.ethz.ch 


While at the CeBit trade show, and a few 
hotels I visited, I had no problems con- 
necting at high speeds (14.4 Kbps). 1 
think telephone service in Germany is at 
least as good as in the U.S. Unfortunate- 
ly, it was not as good in the guest house 
where we stayed. | —Rafe Needleman 


Fixes 


In the June State of the Art section on new 
memory chips, the 3D RAM graphics mem- 
ory chip from Mitsubishi Electronic Device 
Group was incorrectly identified in two 
places as being developed by Matsushita. 


For readers who received the BYTE Extra 
Unix Edition in the June issue, there was an 
error in the pricing for Novell's UnixWare 
2.0. The correct price is $1695. Ш 


SILICON GRAPHICS TAKES YOUR IDEAS INTO THE FUTURE. 


DLT BRINGS THEM 


When you think of Silicon Graphics? terms like visual high-performance 
workstations, multiprocessing servers and multimedia solutions instantly 
come to mind. So having the most reliable, high-capacity backup or archival 
solution is extremely critical. Which is precisely why Silicon Graphics 

- - offers Quantum's Digital Linear Tape (DLT") for 
their Challenge? Onyx Reality Engine27 and 
Power Challenge" server products. 

Quantum's DLT 2000 tape drives let you 
store an exceptional 20 GB’ of data at a blazing 
2.5 Кена transfer rate. And with a 10,000-hour head life, up to 
500,000-pass/30-year media shelf life plus innovative self-diagnostic 
features, you'll have the highest confidence in data transfer and retrieval. 

Because of its fast access rate, high reliability and industria-strength 
durability, DLT is ideal for environments where users need to access large 
database files quickly. Applications such as CAD/CAM, 
scientific, and video are just a few prime examples. 


Quantum’ 


BACK EVERY TIME. 


(GB) (MB/S) (Hrs.) (Passes) 
а | а | м | mee | 


With its robust design, DLT easily meets the most stringent integra- 
tion requirements making it a popular choice among major automated 
tape library manufacturers. Using one of the most sophisticated error 
detection and correction codes іп the industry, DLT ensures that От 
you can retrieve what you write. 

Considering all this, you're probably not surprised DLT is fast їз 
becoming the industry's choice for mid-range computer environments. 
To learn more about using DLT for faster backup, safer archiving, and 
higher-performance storage, call Quantum today at 1-800-624-5545. 

No matter what high-performance equipment you're using, you 
won't want to venture too far out without a dependable 
way to get back. 


"Assurnes 2-1 data compression The Quantam logo es a registered tradernarh and DCT rsa trademark of Quantum Corporation. Sdcon Grapes гі a registered trademark. Challenge, Orys Reakty Engne 2. and Power Challenge see tradermarks of Slicon Graptect, incerzcrated. 01995 Quantum Corparaten. 
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Toshiba's ultra- Toshiba notebooks use the most powerful 


convenient, credit microprocessors, contain the largest hard disk 
card sized Noteworthy“ PCMCIA expansion drives and feature the crispest displays. 


options tailor your system to your changing needs. 


Create a desktop environment with 
an optional Desk Station IV " or Port Replicator 
for instant connection to your monitor, 

printer, network and more. 


Desktop docking and PCMCIA expandibility make Toshiba notebooks among the most versatile computers you 
can buy; with all the conveniences of a desktop system, and all the essentials when you travel. Now one computer 
can meet your demands even when your demands keep changing. Call 1-800-457-7777 for a dealer near you. 


In Touch with Tomorrow 


TOSHIBA 


© 1995 Toshiba Amenca Information Systems, Inc. Noteworthy” is a trademark of Toshiba America Information Systems, Inc. All products indicated by trademark symbols are trademarked and/ot registered by their respective compans 
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DESKTOP VIDEOCONFERENCING 


Videoconferenemg's 


Achilles" Heels 


For many users, desktop videoconferencing remains an elusive goal, due to 
incompatibilities and inconsistent ISDN availability. The barriers are coming down, 
but slowly. Here's why. 


BY SALVATORE SALAMONE 


f you thought videoconferencing was going to 
drastically reduce your traveling, don't toss out 
your frequent flyer membership cards just yet. 
Despite much promise and promotion, most cor- 
porations still aren't communicating via videocon- 
ference. And they most likely won't be unless more 
vendors support interoperability standards, and 
ISDN becomes more widely available and used. 


inated by Intel, finally agreed 
to support H.320, the ITU-T's 
standard for videoconferenc- 
ing. PCWG says the next ver- 
sion of its conferencing soft- 
ware, based on Intel's PCS 
(Personal Conferencing Speci- 
fication), will initiate video- 
conferencing calls using the 
H.320 call setup procedure. If 
the DVC system on the 
receiving end of the call uses 
PCS, the call will switch and 
use the PCS video compression 
algorithm (Intel's Indeo). Oth- 
erwise, H.320 compression 
algorithms will be used for the 
duration of the 


DVC (desktop videoconferencing) is at a crucial juncture. 
Currently, the market is small (by most computer industry stan- 
dards). For example, only 30,000 desktop videoconferencing 
systems shipped last year, according to the consultancy Personal 
Technology Research (Waltham, MA), during which time over 18 
million PCs were shipped within the 
U.S. However, several industry 
analysts see desktop videoconfer- 
encing exploding over the next two | US. [S 
years and predict that up to 1 mil- | 
lion DVC systems may be shipped i 
by 1998. 7 

The reason for such optimistic 
projections? The marketplace is 
Starting to remedy the lack of in- 
teroperability and unavailability of | 
ISDN, two of DVC's biggest | 


stumbling blocks. 
On the standards front, progress | 
was made earlier this year when | 
the PCWG (Personal Conferenc- | ISON access means that the 
ing Work Group), which is dom- | Customers are capable of supporting ISON central office locations serving 


24 BYTE AUGUST 1995 


call. Such compliance with 
international standards will 
assure users that products from 
different vendors will have a 
basic level of interoperability. 

However, interoperability 
won't matter much if ISDN ser- 
vice isn't available in your area. 
For many DVC users, ISDN 
offers a good combination of 
price and performance and 
seems to be the minimum for 
decent-quality motion video. 

For example, such products 
as Vistium Personal Video Sys- 
tem from AT&T, Commu- 
nique from InSoft, and Sim- 
plicity from Paradise Software 
all claim 30 frames per second 
refresh rates when running over 
ISDN. That's in contrast to the 
analog-only DVC systems that 
deliver 15 fps at best (but, more 
typically, half that rate) when 
using V.34 modems. 

Getting ISDN service is still 
a problem that varies greatly 
from region to region. Some 
regional Bell Operating Com- 
panies have been fairly aggres- 
sive both in the deployment and 
pricing of their ISDN services. 
For example, in the Pacific 
Telesis region, Pacific Bell is 
offering residential ISDN ser- 
vice for about $25 per month 
plus three cents for the first 
minute of a local call and one 
cent for each additional minute 
during prime-time hours. 

The Pacific Telesis region 
has the greatest penetration of 
ISDN availability—82.6 per- 
cent of the telephone lines in 
this region will have ISDN 
access this year, according to 
Bellcore. (ISDN access means 
that the switches in the central 
office locations serving cus- 
tomers are capable of support- 
ing ISDN.) That's in contrast 
to the northeastern U.S., 

which Nynex serves, where 
only 49.8 percent of the 
lines are projected to have 

ISDN access this year (see 

"U.S. ISDN Availability 

in 1995" at left). 

The lack of ubiquitous 

ISDN service is creating an 
opportunity for analog DVC 
systems. Users are some- 
times willing to trade video 
quality for plain old tele- 
phone service's availability 
and ease of use. 


Most analog videoconferencing products are col- 
laborative work programs that include a video win- 
dow on screen. This includes such programs as Share- 
Vision from Creative Labs and Mega-Conference from 
Alpha Systems Lab that give users videoconferenc- 
ing capabilities as well as providing file transfer 
capabilities, an electronic whiteboard for discussions, 
and the ability to annotate a shared document. 

An FCC ruling that took effect earlier this year 
might impact ISDN pricing. The thrust of the ruling— 
which is still being debated in Washington, D.C.—is 
that ISDN subscriber line charges be billed not by line 
but by each ISDN channel. That means a BRI (Basic 
Rate Interface) ISDN circuit, instead of being billed as 
one line, is billed as three circuits. A PRI (Primary 
Rate Interface) line would be billed as if the customer 
had 24 circuits. The charges are $6 per month for a 
business customer's ISDN channel and $3.50 per 
month for a residential channel. Such charges could in- 
crease monthly ISDN charges by as much as 14 percent 
for a BRI user and 50 percent for a PRI user, accord- 
ing to Pacific Bell. It's too early to tell how the new 
billing scheme will influence the deployment of ISDN. 


On-Line Services/Internet Comparison 


Users have a variety of options for accessing the Internet's World Wide Web. Internet 
access costs from on-line services tend to be higher than those of Internet providers. 
But using a direct connection also requires you to use Unix shell commands or 
assemble and configure a collection of programs to handle E-mail and Web browsing. 
You might also need to pay an X.25 network, like SprintNet, to access an on-line 
service If you want optimum performance. —Steven J. Vaughan-Nichols 
eis 
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MULTIMEDIA PROCESSORS 


Tough Choices 


Hot Chips, 


R^ color, realistic 3-D, multi- 
channel audio, and full-motion 
video are just some of the benefits that 
chip vendors are touting for a new wave 
of multimedia accelerator processors. 
However, these chips’ market success 
will rest heavily with the silicon ven- 
dors’ software partners. And in some 
cases, those developing the next wave 
of games to benefit from these proces- 
sors have discovered that the path to 
multimedia nirvana can be a steep learn- 

ing curve, 

Nvidia (Sunnyvale, CA) recently 
announced the NV1, an integrated mul- 
timedia chip that combines GUI accel- 
eration, 3-D rendering, video accelera- 
tion, and audio processing. SGS-Tomson 
Microelectronics will also sell the Nvidia 
chip as the STG 2000. Nvidia says that 
peripheral-card vendors like Diamond 
Multimedia Systems (Sunnyvale, CA), 
a company that has already announced 
it will use the chip in a PC board to be 
released later this summer, will be able to 
sell NV1-based add-in cards for about 

$200. Diamond and Taipei, Taiwan- 
based LeadTek showed preliminary NVI- 
based boards at the Computex show held 
last June in Taiwan. LeadTek says a 1- 
MB DRAM-equipped version of its 
_ board will sell for under $250. 

However, Dean McCarron, an analyst 
specializing in chips and controllers at 
Mercury Research (Tempe, AZ), points 


out that the technology that gives Nvidia 
its edge is also a potential drawback. 
“Games developers have told me that, 
while worth the effort, the NV1 will be 
difficult to program to," McCarron says. 

Part of the NV1’s advantage is that it 
takes a radical approach to 3-D imaging. 
Instead of building 3-D objects from a 
multitude of flat polygons, the NV1 cre- 
ates them using a much smaller number 
of “curved surface" polygons. As a result, 
less processing power is required for the 
kind of high-quality, real-time 3-D graph- 
ics that can make a PC game look very 
impressive. 

Nvidia says the chip will accelerate 
applications written to other APIs like 
RenderWare, 3-D DDI, and 3-DR. But to 
get the highest level of performance, you 
have to develop directly to Nvidia's hard- 
ware АРІ. "The МУІ intrigues us 
because it's inexpensive and it's well 
designed in terms of performance and 
throughput," says David Kaemmer, chief 
technology officer at Papyrus Design 
Group (Somerville, MA). However, he 
adds, “То take full advantage of the NV 1 
would take quite a bit of work." 

Kaemmer says that Papyrus expects 
to release what is essentially a custom 
version of its NASCAR car racing game 
for Windows 3.1 in September. Kaem- 
mer says the NV 175 approach works well 
for NASCAR, because it lets develop- 
ers render the curves in the road and rac- 


ing car with fewer vertices. But he also 
says that Nvidia's degree of market suc- 
cess will help determine how much effort 
his company devotes to rewriting its pro- 
grams. 

Another company placing a heavy 
reliance on software technology for its 
multimedia accelerator is Netherlands- 
based Philips and its TriMedia pro- 
grammable DSP (digital signal proces- 
sor), at the core of which is a VLIW 
(Very Long Instruction Word) architec- 
ture capable of executing up to five op- 
erations in a single cycle. Although 
VLIW specifies parallelism, unlike CISC 
or RISC technologies that rely on the 
processor itself to discover parallelism, 
VLIW relies on software, specifically 
the compiler. And that means developers 
will have to rely on the quality of their 
compiler and diagnostic and analysis 
tools, which Philips will supply, when 
writing applications for the TriMedia, 
slated to ship in volume next year. 

It will be interesting to see which of 
the approaches—that of Philips, Nvidia, 
or a more traditional, OpenGL API- 
based one that's expected from the 
3Dlabs/Creative Technologies partner- 
ship—will succeed in the quest for mul- 
timedia success. Mercury's McCarron 
predicts successful companies will have 
a strong balance of hardware, software, 
and third-party developers. 

—Dave Andrews 
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t Boston MacWorld 

Expo this August, Apple 
is expected to introduce a new 
line of Power Macs ranging 
from a high-end system for 
multimedia authors to inex- 
pensive models. 

The Power Mac 8500 targets 
multimedia authors by offer- 
ing a fast 120-MHz PowerPC 
604 processor and an impres- 
sive array of integrated AV 
(audio-video) features. A 100- 
MHz PowerPC 601 powers the 
Power Mac 7500, and its AV 
features make it useful for the 
small- and medium-size busi- 
nesses and the home office. 
The SOHO (small office/home 
office) market gets power at a 
low price with the 601-based 
Power Mac 7200 series (avail- 
able in 75-MHz and 90-MHz 
configurations), with prices 
starting around $1500. 

All of these Macs offer three 
PCI slots, two Ethernet con- 
nectors (lOBase-T and AUD, 
and quad-speed CD-ROM 
drives as standard. They use 
the same dynamic recompila- 
tion emulator and performance- 
tuned hardware architecture 
found in the Power Mac 9500 
(see "Apple's Tsunami: PCI 
Power," July BYTE, page 26). 
The 8500 and 7500 use a plug- 
in processor board that allows 
upgrades to a faster 150-MHz 
PowerPC 604 chip. 

The 8500 and 7500’s built- 
in, second-generation AV capa- 
bilities are an improvement 
over the AV functions first 
introduced in the Quadra 
840АУ. They have 16-bit, CD- 
quality (44. 1-kHz sample rate) 
stereo sound. Several ASICs 
enable the 8500 to capture and 
process live NTSC-, PAL-, and 
SECAM-formatted video at 
8-, 16-, or 24-bit depths (the 
original design was limited to 8 
or 16 bits). Thanks to the 


ze BYTE AUGUST 1995 


NEW POWER MACS 


Apple’s Multimedia Maes 


descriptor-based DMA, these 
systems can capture the video 
stream as a 320- by 240-pixel 
image at 30 frames per second, 
and 640- by 480-pixel image 
capture is supported at lower 
frame rates. For output, the 
8500 and 7500 can display 8-, 
16-, or 24-bit video in NTSC 
or PAL formats. 

The original AV design 
used a split frame buffer that 
mixed the computer and cap- 
tured video inside the DAC 
(D/A converter) display cir- 
cuitry and thus limited the 
screen’s output to the bit depth 
of the captured video (8 or 16 
bits). In contrast, the 8500 and 
7500 use a unified frame 
buffer in which the signals are 
combined digitally, eliminat- 
ing many of the restrictions 


found in the old design. The 
captured video can be a differ- 
ent pixel depth from the com- 
puter video, and 8-, 16-, and 
24-bit depths are supported. 
Due to the digital signal han- 
dling, convolution algorithms 
can be applied at all screen 
depths to reduce flicker, and 
the video stream can be 
directed toward a second mon- 
itor. A DAV (Digital Audio- 
Video) slot lets you plug in an 
MPEG or other card for hard- 
ware video compression or 
accelerated playback. These 
wouldn’t be decent multime- 
dia systems without plug-and- 
play setup, and to this end the 
computers have connectors for 
Super-VHS video in/out, com- 
posite video in/out, and stereo 
sound in/out. 


A Power Mac 8500 with 16 
MB of RAM, 1-GB hard drive, 
and quad-speed CD-ROM 
drive will sell for around 
$3999, A 7500 with 8 MB of 
RAM, 500-MB hard drive, and 
quad-speed CD-ROM will start 
around $2499. Prices for the 
7200 series, with 8 MB of 
RAM, a 500-MB hard drive, 
and quad-speed CD-ROM 
drive will start at about $1499. 

—Tom Thompson 


STORAGE TECHNOLOGY 


3.5 Will Get You 100 


ven with compression, the 1.44-МВ floppy 

drive is woefully inadequate for many of 
today's software applications that can quickly fill 
a 3.5-inch floppy disk. But at least three tech- 
nologies that offer storage capacities of 100 MB 
or more are vying to become the next floppy 
standard. 

One entrant is lead by three companies: PC 
and server vendor Compaq Computer (Hous- 
ton, TX), disc supplier 3M (St. Paul, MN), and 
peripheral manufacturer Matsushita-Kotobuki 
Electronics (Takamatsu, Japan). The three say 
their formatted disks will each hold 120 MB of 
data, and their new drive, based on floptical 
technology, will be able to read and write to 
today's 1.44 MB—and the older 720-KB DOS- 
formatted—3.5-inch disks. Kevin Bohren, vice 
president of marketing in Compaq's desktop 
division, says the first PCs to have the new dri- 
ves in them will likely appear in late 1995. 

The 120-MB standard will compete with Roy, 
UT-based Iomega's 100-MB Zip drive, which 
uses Bernoulli technology and Winchester heads 


and is already shipping commercially (see 
"Portable Data Stars" page 129). The Zip drive 
holds 20 MB less than 3M's disc and is not 
backward compatible with current 3.5-inch flop- 
pies. But Cory Maloy, spokesman for Iomega, 
notes that almost every computer already has a 
floppy drive. "We don't see it [backward com- 
patibility] as an issue now." However, he did 
say the company may release a drive that com- 
bines separate Zip and floppy discs in one bay. 
The company plans to release an internal version 
of the Zip drive in the third quarter of 1995. 
Fremont, CA-based Syquest will release the 
third entrant, a 135-MB disk cartridge, this sum- 
mer. Internal versions of Syquest' s EZ-135 Disk 
Drive will sell for about $200, with media at 
about $19.95 (prices that are comparable to that 
of lomega's Zip drive). Syquest says its drive, 
which uses removable Winchester media in a 
cartridge, will be twice as fast as a Zip drive. 
Who will win the race? Data transfer speed 
will be a critical factor, but as of press time, 
only lomega was shipping product. —DLA 
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News & Views 


INTERNET ACCESS 


BBSes to Provide Local Web Access 


Scr’ soon, you'll be 
able to access the 
WWW (World Wide Web) 
from your local BBS. Follow- 
ing in the footsteps of Internet 
providers like NetCom and on- 
line services like America On- 
line, BBS software vendors are 
bringing internal Web browsers 
to their services’ GUIs. 

“Building Web access into 
BBS products is becoming a 
necessity,” says Dennis Fowler, 
a journalist who follows BBS- 
es. “With all the attention that 
the Web is getting, callers are 
eager for it, and sysops are 
pressing the BBS vendors to 
supply it." Fowler says some 
BBS system operators aren't 
waiting for their BBS vendor 
to supply WWW access solu- 
tions. Instead, they're creating 
their own Web gateways. 

Adding Web browsers to 
BBS front-ends is the first step. 
But Fowler says Web access is 
a two-way street: BBS callers 
demand access to the Web, and 
Web surfers want access to 
BBSes. "I expect to see HTML 
[Hypertext Markup Language] 
links to BBS functions, so that 
file libraries, for example, can 
be accessed by Mosaic users," 
Fowler says. 

Galacticomm's (Fort Laud- 
erdale, FL, (800) 328-1128; 
(305) 583-5990). Worldgroup 
server with its ICO (Internet 
Connectivity Option) lets BBS 
system operators add Web 
server capabilities to their BBS. 
End users still can't access the 
WWW via their Galacticomm 
front end. But through the 
WorldGroup server, a World- 
Group client can telnet, FTP, 
and remotely log in to other In- 
ternet sites. A future version of 
ICO will support pass-through 
SLIP and PPP for browsing 
Web sites from your local 
BBS. 

Another product, First Class, 
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{п addition to its Internet access capabilities, Galacticomm's WorldGroup adds 
interactivity, allowing two BBS users to collaborate in real-time on projects, such as 


reviewing a newsletter's layout. 


likely follow Galacticomm. 
While officials declined to 
comment, it appears that Mus- 
tang Software and Esoft are 
both exploring Web capacities 
to link with their communica- 
tions software and their BBS 
programs, respectively. 

For end users, such devel- 
opments will result in yet an- 
other inexpensive entryway 
into the Web. Heretofore, users 
needed either a direct Internet 
connection or an on-line ser- 
vice to access the Web. This 
isn’t a problem, provided you 
can access such services with a 
local phone call, but for many 
other users, getting on-line 
means making a toll call. To- 


the E-mail/BBS package from 
SoftArc (Markem, Ontario 
(800) 763-8272; (905) 415- 
7000) can send and receive In- 


gateways. It also lets you log 
in from the Internet. A future 
version will let you broadcast 
data to the Web. 

Other BBS businesses will 


day, the ubiquitous BBSes are 
making it possible for almost 
anyone, anywhere, to get into 
the WWW. 


ternet E-mail through optional 


NETWORKS 


—Steven J. Vaughan-Nichols 


WinSock 2 Enhances Connectivity 


unning multiple TCP/IP applications from 

multiple vendors on a PC used to be a 
precarious proposition, due to differences in im- 
plementation among vendors. But in 1991, about 
30 application, network, and OS vendors formed 
a group that created and promoted WinSock 1.1. 
It’s an open Berkeley Unix-style Socket API 
that makes it possible to run any WinSock-com- 
patible application with any WinSock-compliant 
TCP/IP stack. This revolutionized the Windows 
TCP/IP market and helped popularize the In- 
ternet. 

Now, WinSock version 2 has appeared in its 
first draft form, and it promises to liberate other 
network applications from dependency on a sin- 
gle transport protocol. WinSock 2 will let soft- 
ware vendors create applications that work au- 
tomatically and smoothly with a variety of 
network transports. This new API will specifi- 
cally work with TCP/IP, IPX/SPX, DECnet and 
OSI, but its architecture will support additional 
transports that are plugged in through the service 
provider interface. 


WinSock 2 will work with Windows 95 and 
Windows NT, but not Windows 3.1. It allows 
applications to exploit capabilities in ATM, 
ISDN, and wireless technologies. 

The new WinSock will also include enhanced 
capabilities. Perhaps the most important of these 
is the ability to share sockets across multiple 
tasks, which allows one application or thread to 
share a data stream with another application or 
thread. Under WinSock 1, this was very difficult 
for a programmer to achieve. 

“What WinSock 2 means for developers is it 
lets them build a single version of a program 
that will work with a multitude of popular net- 
works," says Martin Hall, chairman of the 
WinSock group and chief technical officer of 
StarDust Technologies (Campbell, CA, (408) 
879-8080 or martinh G stardust.com or http: 
/iwww.stardust.com), a company that offers 
WinSock-based interoperability testing and con- 
sulting services. Hall predicts that users will see 
new WinSock 2-based applications in the first 
half of 1996. —Steven 1. Vaughan-Nichols 


Presenting Watcom SQL, the industrial strength database server that 
makes widespread deployment of PC client/server applications both 
simple and inexpensive. Watcom SQL’s advanced technology offers 
you unparalleled performance and flexibility, making it ideal for single 
user, workgroup and departmental applications — from branch office 
systems to mobile field force automation. 


Installed and Running in Minutes, Sering up Watcom SQL is 
quick and easy. But for real convenience, many users build it right 
into the installation process of their own applications. Imagine, SQL 
database deployment so easy end-users may not even realize they хе 
installed it. 

High Performance Right Out of the BOX. The high speed query 
optimizer of Watcom SQL is the key to its impressive performance. 
Not only does it tune each query individually, it delivers high 
performance without expert attention. Better still, 1 comes as 
standard equipment in every box. 


Big Performance. Small Footprint. Watcom SQL is as efficient 
as it is powerful. Because it was designed for PC environments, it 
minimizes its use of disk and memory. Watcom SQL also runs 

quite comfortably on the same machine 

as an application — 


A Database Server Should Expand Your Horizons, 
Not Your Budget. 


particularly important in mobile, standalone and peer-to-peer networks. 
Of course, on advanced servers, Watcom SQL shines even brighter by 
taking full advantage of increased memory and RAID storage. 


Yes, The Price Really is That LOW. Watcom SQL is priced to make 
widespread deployment inexpensive. A 6-user network server is only 
9795*. And for volume deployments. our "Gold Disk" licenses offer sig- 
nificant savings. 

Your horizons become limitless using Watcom SQL. From one server 
to a hundred thousand — on Windows, Windows NT. 05/2 or NetWare. 
With hundreds of thousands already installed. Watcom SQL is the proven 
choice for widespread deployment. 


Expand your horizons. Call us today for the opportunity to try 
Watcom SQL 4.0 free for 30 days, or to reserve your seat at a free half 
day seminar on “Cost-effective Widespread Deployment of Client/Server 


Solutions” їп а city near you. 
1-800-265-4555 A Powersoft Company 


Watcom and the Lightning Device are trademarks of Watcom International Corporation. Other trademarks are the properties of 
ther respective ovmers. Copyright 1995 Watcom Internahonal Corporation "Prices in 052705 
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©. B here хази tme Уо сошла anything you needed at a Gateway also has a Grade A inventory of portable PCs as етке а5 is Quir 


_Ё ceneral store. Nowadays Gateway 200084n. offer you that ^ desktop line, The Liberty DX4«100 Base system is chock-full öf feanires 
same neighborly service and wide selection of quality products. ^ ^ like an Intel 100MHZ ЮХА processorand 340MB hard drive. It’s Веро 
We care about our customers needs., That sahiy Gateway partner for your desktop PC, and:when you're off for parts unknown. Our 
offers a large-assortment of cutting-edge, quality:qirofessional shelves are full of tantalizing options that include expanded RAM, huge hard 

desktop systems; Whether you need a solid 486 Workstation or drives and fax/modems to’satisfy any PC buyer's taste. 


the power andispeedof the revolutionary P5-133XL— we can Times may change, but Gateway 2000's tradition of providine-high- 

help you Gute Stocked With. the latest techntilogy, the P5-133XL quality, feature-packed computers remains the: same, If you can't find а 
includes а 133MHz Intel Pentium processor; 1GMB EDO standard configuration,that meets your requirements we'll build a PC to your 
performance-enhanced memory, 256K pipelined bursticache, specifications, And by ordering now, you'll reserve your copy of Microsoft 
"Matrox MGA Millennium braphics accelerator with 2MB Windows:957 Call Gateway today and talk to your friends in the business, 


WRAM, 1.62GB IDE hard drive and a 4X three-CD changer, 


[995 Gateway 2000, Ine, Gateway 2000, AnyKey, black and white spot design; G^ Jogo and “You've got a friend in the business" slogan are registered trademarks, aod EZ Point; TelePath. 
Vivitron апі £jberty arè trademarks of Gateway 2000, Inc, The Intel Inside Logo, {ntél and Pentium are registered trademarksof Intel Corporation. Мой diagonal measurements indicate the. 
size of the cathode-ray tube. Prices do not include shipping or applicable вах, 
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(М laser printer. 


Introducing the HP JetDirect EX Plus3 print server. 


Now you can connect up 
to three parallel printers 
to a single network node. 


Your office has all kinds of printers, 
and all kinds of printer configura- 
tions, all of which can change daily. 
And it's your job to hook them all 


NOS Compatibility: Novell NetWare; Microsoft* 
Windows" 95, Windows NT, Windows for Workgroups, 
LAN Manager; IBM LAN Server; UNIX*: HP-UX, 
SunOS, Solaris, IBM AIX, SCO UNIX, Ipd; 
Apple Ethertalk = 
Management Support: HP JetAdmin print 3 
management software enables consistent 
installation and management of any HP 
JetDirect connected printer on the network; 


a kii HP JetDirect EX Plu&3. Award 
Microsoft Corporation. UNIX is а registered 
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(ue color inkjet printer. 


Ж ў, A 


ne great 


up to the network. With a limited 
number of nodes, i can be a big 
problem. 


Fortunately, there’s an easy way 
out —and in. The new HP JetDirect 
EX Plus3 print server lets you 
connect up to three printers to the 


supports SNMP-based network management software 
* Flash memory for easy upgrades 
е Multiple protocols with automatic awitching 
* Three high-performance IEEE 1284 ports 
e 3-year return to HP warranty 
« HP JetDirect EX and EX Plus3 print 
servers support all parallel printers 


with I/O slots 


е HP JetDirect cards support HP printers 


ne great big problem. 


Que network node. 


little solution. 


network, using only one LAN 
connection. Best of all, it works 
with any parallel printer, and 
supports virtually every network 
protocol and NOS out there. 


For fast faxed information, call 
1-800-964-1066." You'll discover 
that for every problem, there’s a 
solution. At least when it comes 
to network printing. 


@ 


HEWLETT” 
PACKARD 


(€ to HP JetDirect EX. “Іп Canada, call 1-800-387-3867, Dept. 239. Microsoft is a U.S. registered trademark and Windows із a U.S. trademark 
United States and other countries, licensed exclusively through X/Open Company Limited. ©1995 Hewlett-Packard Company RNDO16 


New Back-UPS: 5119 
blackouts, brownouts 


: TH Just don't have the time for power problems on CAUSES OF COMPUTER IN THE NEXT THREE MONTHS, MORE 


LOSS 


THAN 30,000,000 PCs WILL ве HIT BY 
POWER PROBLEMS... 
Who needs power protection? If you use a 
computer, you do. A study in a recent PC Week 
showed that the largest single cause of data loss is bad 


your PC? Don't worry. They'll always make the 


reese 


MNDONS 
COMPATIBLE occur, but when. Due to household appliances, 


time for you. It’s not if a power problem will 


poor wiring, bad weather or even other office equipment, 


power problems are as inevitable as death and taxes. power, accounting for almost as much data loss as all 


You can't run, but you can hide, behind APC protection. 


other causes combined. Every PC plugged into an 
That's why we've just introduced new models in our Source: Contingency Planning outlet is vulnerable. In fact, you have better odds of 

award-winning Back-UPS line, now delivering reliable m winning the lottery than of escaping the sting of 

protection for just $119. 


POWER PROBLEMS . А ] 
power problems. One study found a typical PC is hit 


over 100 times a month, causing keyboard lockups, 
hard drive damage, and worse. 

Simply put, if power problems are the least of your 
troubles, you've got one chance to keep it that way. 
You insure your car and home with the best policy 


you can afford. It just doesn't make sense to leave 
Source: Bell Laboratories your PC (which is at far greater statistical risk) 
vulnerable to loss or damage. 


WHY A $119 APC UPS costs Less 
THAN А $9.°? “SURGE PROTECTOR"... 
Contrary ro most people's belief, a PC alone already has 
more protection built into it than a low- 


end "surge suppressor," which is Ns d ix 
usually nothing more than a well- E D d 
packaged extension cord. In other Кы! 

words, going without any protection For extended 


brownout protection 


is just as good as underspending on for advanced РС. 


one of the most important PC workstations call 
decisions you'll make. about АРС» New 
Back-UPS Pro! 


And since sags and blackouts 
represent more than 90% of power problems likely to hit your 
computer, even quality, high-performance surge suppressors are 
literally powerless to protect you from data loss. 

That’s why you need instantaneous battery backup power 
from an APC Uninterruptible Power Supply to prevent 


TAE "Don't take chances. Get the 
ПЕШ ultimate protection... from APC.” 
Ирогайе -PCWorld 


“ж Xe Ж Ж Back-UPS should be standard on 
every desktop... effective, affordable, designed to 
last..." -PC Computing 


LIFETIME 
EQUIPMENT 

TECTUM | | "A UPS can pay for itself the first time it saves 
[525,000 7 1 | your data.” --MacUser 


ңа аа ALTE а тар - 1 i 
Рр “The clear winner in price performance... 


it’s unbeatable...” —РС Magazine UK 


Изи}. тий Iq Tug | 
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protection against 


ее 


and other trials Бу fire 


After a raging fire which took 18 trucks to 
subdue, Michael Benolkin, director of the 
Systems Division at Correa Enterprises, 
Inc. didn't expect much. “While 
rummaging through the ashes, we heard 
something beeping. Our four APC units 
were still in action, while two UPSes from 
another brand were bistory. We're still 
using these same APC units at our new 
office location - they still work like a 


charm! We're impressed with the v in an orderly way... closed out all files nice 

ruggedness, reliability, and product support m a and neatly. When we reconnected, 

offered by APC.” ШЫ E 4 everytbing came back up perfectly, without 
Trial by Fire) — bitch.” 


. communication so 1 protect our local and 


Brian Krause, Network Manager for 
Goodyear Airship Operations, knows how 
critical APC protection can be.” The night 
of the All-star game a tornado came 
through our blimp hanger and took out our 
roof. Our airships demand absolute 


remote servers with the most reliable 
protection 1 can find: АРС. АРС? 
PowerChute software shut our server down 


ти m TEES ТІ | 


Doug Welch learns his reliability lessons 
well: "While still a Computer Science 
student, I was at home preparing a large 
spreadsheet for a final project when 

= Anchorage experienced an all too common 
5+ Richter earthquake. If not for my Back- 
UPS 400 it would have been back to square 
one! I'm now the Network Systems 
Manager at Charter College, in charge of 
three networks. I learned my UPS lesson 
well back in my student days. I’ve never 
heen disappointed with APC and the 
y» product has had quite a work out,” 


Back-UPS Award Winning FEATURES 
‘Unmatched surge/lightning protection for 


maximum hardware safety 


» Site diagnostics automatically spot missing 
ground and reversed polarity: 
> LAN signaling allows simple shutdown with 
interface kits for automatic data protection’ 
(400 and above). | 
" User replaceable, hot омаров batteries 


insure uptime safe disposal. Batteries will 
last 3-5 years under normal use. 


"$25,000 lifetime Equipment Protection 


-10 minute runtime with specified applications. 
For longer runtimes choose. next largest unit. 


Model Application Sugg.List 
200 NEW “Green” PCs $119 
280 NEW ТАМ Nodes $139 
400 Desktop 486/386 systems $199 
450 Tower 486/386 systems | 5254 
600 CAD/CAM workstations $359 
900 Longer runtime $529 
1250 Multiple systems $689 


France: (+33)1.64,62.59.00 Germany: {+49)89 958 23-5 


keyboard lockups, data loss, and crashes. 
With an APC UPS, you get six times the 
protection of a high-end surge protector 
for little more than twice the price. And 
$119 is much less expensive than false 
peace of mind. APC UPSs carry up toa 
$25,000 lifetime guarantee against surge 
damage to your properly connected equip- 
ment, and are available to suit any 
application, from network servers and 
PCs, to fax and satellite systems. 


FROTECT YOURSELF OR 
KICK YOURSELF... 
It's been said that there are two types 
of computer users: those who have lost 
data, and those who are about to. Prevent the 
single largest cause of computer problems and 
join a fast-growing third category: those who 
protect their PC's with the most reliable 
protection they can buy: АРС UPSes. So ask 
for APC at your favorite reseller. At just $119 
an APC UPS is serious protection no serious 
computer user should be without. 


UK: (+44) 753 511022 Ireland: («35)391 702000 
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Faced with a water main break, Mark 
Conley, Regional Manager of Novell's 
remote sales office in Detroit was amazed 
at APC's reliability. "Тре APC unit was 
sitting in an inch and a half of water, 
working just fine, as though nothing was 
unusual and we lost no data to this 
disaster. We've used APC here now for at 
least four years - more than a dozen units 
are all around the office, and we're well 
satisfied, so we were even more impressed 
to learn that the units are amphibious!" 


Latin America: (41)401.789.5735 


Visit APC's 
NEW 
PowerPage on 
the Internet 


APC has won more awards for reliability 
than all other UPS vendors combined... 


Eu 


AMERICAN POWER CONVERSION 


Call 800-800-4APC 


Tel: (401)789-5735 
Fax: (401)788-2797 
Compuserve: GO APCSUPPORT 
Internet: apctech@apcc.com 


please reference Dept. A2 


Japan: (483)5295 1988 


News & Views 


OPTICAL TECHNOLOGY 


Blue Laser, әрі l'uture 


че ecent breakthroughs іп 
the development of 


blue-laser diodes and blue 
LEDs portend higher-capacity 
CD-ROM discs, brighter pro- 
jection displays, and replace- 
ments for today’s short-lived 
light bulbs. Although you prob- 
ably won’t find blue lasers in 
commercial products for an- 
other three or four years, re- 
searchers say they are confi- 
dent that blue lasers will 
replace less efficient red lasers 
by the end of the decade. 

Blue lasers will deliver in- 
creased CD-ROM storage ca- 
pacity because of the shorter 
wavelength of the blue light 
compared to that of the red 
lasers used in today’s CD- 
ROM drives (see "Blue Laser 
Capacity Improvement" at 
right). Shorter wavelength 
means the "pits" formed in the 
CD-ROM can be smaller, per- 
mitting higher pit densities and 
more data storage. Currently, 
the blue lasers in existence 
aren't light and compact 
enough for consumer electron- 
ics. Researchers are now de- 
veloping semiconductor laser 
diodes and LEDs that offer a 
better cost/performance/size 
solution. 

LEDs are less complex than 
lasers. They have a wider dis- 
tribution of colors in 
their output spec- 
trum, emit into a 
broader output cone, 
and emit dimmer 
light than lasers. Un- 


But historically, high-qual- 
ity LEDs have been precursors 
for laser-diode development. 
"[t's kind of like learning to 
walk before you run," says a 
spokesman for Durham, МС- 
based Cree Research. “You 
need to understand how to 
build an LED before you build 
a laser diode." That is why 
researchers see advancements 
in LED commercialization as 
a harbinger of future laser 
availability. 

For several years, Cree has 
actually been selling rather dim 
blue LEDs made from silicone 
carbide (SiC). But recently the 
company announced the pro- 
totype development of a super- 
bright blue LED made from a 
combination of materials: a gal- 
lium nitride (GaN) layer grown 
on top of an SiC wafer. These 
LEDs are over 20 times 
brighter than Cree's previous 
SiC LEDs. Neal Hunter, presi- 
dent of Cree, says that by the 
end of 1995, the company 
should be producing up to 5 
million of the new LEDs per 
month. "These blue LEDs emit 
about 0.5 milliwatts of power at 
435 nanometers and have 
passed our accelerated life test, 
so they are quite robust,” 
Hunter says. “Half a mW is 
sufficient power to enable 90 


Blue Laser and Blue LED Applications 


Blue Laser Applications 
• Higher density optical storage [audio/video/data) 
* Spectrography and sensing 
* Materials processing 


Blue Laser Capacity Improvement. 


ANAL ILLE 


жәме “Де т 


NUMBER F MUSIC ТТТ [7] 


2 (due to wavelength 


changes only) 
860 nm (near infrared) 1 


percent of the applications 
envisioned for blue LEDs. A 
little more power—perhaps | 
mW to 1.5 mW—is needed for 
outdoor signs, and improve- 
ments beyond that make appli- 
cations brighter and more pow- 
er efficient.” 

Cree joins Japan-based 
Nichia Chemical Industries as 
a blue LED supplier. Nichia, 
which also has an office in 
Lancaster, PA, startled the in- 
dustry about two years ago by 
demonstrating a blue LED 
based upon the GaN-sapphire 
combination. Nichia said its 
LEDs have a lifetime of over 
10,000 hours (about 42 days 
continuous operation), stable 
enough for commercial appli- 
cations. 

Nichia's breakthrough shifted 
much development work to 
GaN, a material that others had 
previously tried but rejected as 
too inefficient. Paul Maruska, 
considered by many to be the 
"father of GaN," 
demonstrated light 
emission from the 
material while work- 
ing at RCA in 1968. 
"Nichia uses the 


fortunately, you same basic process 
can't simply in- MEMMIUS zu iu that we developed at 
crease the сштеп! оп  * Brighter, more efficient projection displays RCA, but they im- 
an LED and expect А proved the device ef- 
it to lase. Lasers re- 0311 ficiency by adding a 


quire a more sophis- 
ticated device archi- 
tecture than LEDs to 
generate their con- 
centrated light. 
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* Direct view displays (laptop backlighting) 
• Laptop screen backlighting 
* Room illumination 

* [ndicator lamps 


heat-treatment step," 
Maruska says. "RCA 
gave up too soon. 
With a little more 
work, we could have 


а 


done this 20 years ago." 

Maruska is now working 
with a new start-up company 
called NZ Applied Technolo- 
gies (Woburn, МА) to devel- 
op its own blue LEDs. Blue 
LEDs, when used in conjunc- 
tion with red and green LEDs, 
could be used in displays rang- 
ing from small message signs 
to large outdoor displays. A 
more intriguing use of blue 
LEDSs is to illuminate rooms: 
À blue LED combined with a 
green-yellow LED in a single 
package emits white light that 
is similar to normal light. Such 
devices could replace short- 
lived incandescent bulbs with 
stable, inexpensive LED pairs. 

As for blue lasers, many 
organizations are researching 
these devices, including Sony, 
Philips, 3M, Panasonic, APA 
Optics, and numerous univer- 
sities. Officials at Cree believe 
they can develop blue lasers 
from the GaN-SiC materials 
the company is commercializ- 
ing. Cree has partnered with 
Philips Laboratories (Briarcliff 
Manor, NY) in a contract from 
the Advanced Research Pro- 
jects Agency to deliver a 3- to 
5-mW, room-temperature blue- 
laser diode in two years. 

A critical goal in blue-laser 
diode development is to reduce 
the number of defects in fabri- 
cation materials. Cree's Hunter 
believes his company is close 
to getting the defect densities 
low enough for laser develop- 
ment. —Chris Chinnock 
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_ he best CD to Ж rolete y your office suite 


u.s 
me Bn 


and Fax 

Corel Web Mosaic" 

v Built-in playback uh for 
AIFF and AL audio fil 

“ Direct display of GIF and JPEG 
images 

~ Full printing applications 


CorelFAX™ 


© Send faxes from within any 
Windows application 

* Built-in OCR and TWAIN- 
compliant scanning 

* Send and receive faxes in the 
background 


5 Man 51е RI 


Corel F PLANNER" 


~ Cross-reference information 
easily by linking related items 
o er 
* Daily, weekly, monthly and 
yearly calendar views for 
planning appointments and 
activities 


p 


Corel FONT MASTER" 
* 500 high-quality Bitstream” and 
URW™ fonts 
e Preview fonts, assemble font 
roups, install and de-install 
Tue үре” fonts on the fly 


make 
endorsement of Corel or Corel CD Осе Companion. US$ plus applicable taxes. 


usiness Graphic: 
CorelFLOW" P 
* 2,000 "drag and drop" symbols 
“ 90 customizable Smart Symbol 
Libraries 
~ Bultt-in spell checker 
* Automatic shape connectors 


Шрап and Photos 
Corel GALLERY " 2° 
|! е 15,000 clipart images 
* 200 photos and 75 sound clips 
* Full-color reference guide with 


thumbnails of each clipart 
image 


implete Electr nic 


Corel BOOKCASE” 
“ 6 comprehensive references 


* Correspondence Library— 
| 700 standard business letters 


Multimedia Utilities 

* Corel CD Audio" —Listen to 
your favorite audio CD from 
your CD-ROM drive 

v WinTune" 2.0—8System 
diagnostic indicator to optimize 
the performance of your PC 

* WinDat™ .WAV Editor— 
Record and edit sound clips 

& Corel Screen Saver and 
Wallpaper Flipper 


You've got your office suite... but to maximize your 
productivity you need Corel CD Office Companion. 
Its value-packed with World Wide Web and fax 
communications, business graphics, PIM, clipart, 
fonts, reference libraries and multimedia utilities 
—all on one convenient CD-ROM! 


* Clipart, font and phoin libraries vary from the 
standalone versions of ComiFLOW 2 ani 


Corel GALLERY 2. 
Call far the location of the Egghead Sofware ЖАБ 

pu ECT ^ 
d Ва ati. ғ a 
was 2 ,COREL 
( | (БАР SOPTWAR l = Call now for taxed Ihersture! 
——— BÀ lt Samat сеге т 1-613-728-0826 ext. 3080 
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SECURITY 


Corporations Eye Private 
Security Schemes 


ver two years ago, the 

U.S. Government raised 
the passions of many computer 
users when it offered encryp- 
tion chips named "Clipper" that 
left a back door open for sur- 
veillance. Any law enforce- 
ment employee with a warrant 
could tap into a central data- 
base of "escrowed" keys and 
decrypt the data encrypted with 
this chip. The Clipper chip 
never found much of a market 
beyond the U.S. Government, 
because of its cost and its aura 
of Big Brother, but the notion 
of escrowing keys with a third 
party lives on. Several influen- 
tial companies are investigat- 
ing providing private backups 
of keys to corporations and 
users. 

The distinction between giv- 
ing the government copies of 
the keys and storing them with 
a private data backup agency 
may seem small to individuals, 
but it can make a crucial dif- 
ference for corporations. Many 
businesses face the problem of 
recovering encrypted files 
when employees with the keys 
leave the company, retire, go 
on vacation, call in sick, or dis- 
appear. 

Several companies both 
large and small are testing the 
market for providing software 
that escrows keys automatical- 
ly for businesses. Trusted In- 
formation Systems (Glenwood, 
МР), a security software com- 
pany that first started investi- 
gating software-based escrow 
systems over a year ago, is one 
such company (see “Software- 
Key Escrow Emerges," Octo- 
ber 1994 BYTE). They're also 
currently working with Na- 
tional Semiconductor, which is 
exploring providing special 
smartcards. Motorola recently 
announced plans to build es- 
crowing features into its en- 
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CODE TALK- 


RICK GREHAN 


Jeeves Comes to Visual Basic 


Ws the small things that count. VBAssist 3.5 ($179) from Sheridan. 
Software (Melville, NY, (516) 753-0985; fax, |516) 723-3661) does 
н ше кел ter o еқ шш Lr, ad Rose а | 
in operation, VBAssist appears as a floating, tabbed toolbar. R exe- 
_ cates concurrently with Visual Basic's IDE and adds capabilities primarily, 
_ but not exclusively, to VB's form designer. He Here's an example: You're. 
| busy building a form, 
and you've placed a | 
column of buttons 
side of the form win- 
dow. You want it to. 
want all the buttons | 
to be the same size; 
you want them- 
aligned precisely. e 
You can do this In - 
; т. 7 VB, but you'll prob- - 
po ably have to dip into. 
Ene BAE ворана ys Ad button's prop- 
erties! box to verify width, height and so on. You're tolling when ую д 
rather be programming. — Ў 
With Вла on the ob, you simply size the topmost button the way уоп | 
want it, select the remaining. buttons of the group, and click оп. 
VBAssist’s resize toolbar button. Voila, all buttons are now the same size. 
- To align, select the button group and click on VBAssist's vertical align- · 
_ ment button. Done. VBAssist even provides a data entry field that lets 
“you control spacing | between. buttons when | you align them. 
Such is the nature of VBAssist. When you find yourself wrestling with one 
of those tedious but necessary chores of VB application design, VBAssist ө 
steps in to smooth out the ride. Want to quickly arrange the tab order 
of entry fields? VBAssist lets you do it by simply СК on the flde in 
' {йе order you want. 
{wes particularly impressed with VBAsat’s галат (ype есікте For. 
example, say your organization has standardized the appearance of 
dialog boxes in which controls should have a particular color or a cap- 
tion should be in a particular font. VBAssist lets you gather those prop- 
erties into a template and save the template into a library. Building a new - 
application: that adheres to your company's standards then becomes a 
snap: You рий the templates out of the library as you're constructing your 
forms, and your consistent user interface is assured. — 
А similar VBAssist function lets you place arbitrary pleces of frequently 
used source code into a code repository. Code "pleces" can be anything 
from an oft-used snippet to a full-blown routine, and VBAssist lets you- 
-attach up to four keywords to each element of the library. Finding rwr 
favorite sort routine is just a quick keyword search away. 
VBAssist's data assistant tool lets you wire connections iive. a 
database table's fields and a form's data entry fields with drag-and-drop. 
ease. With the help of VBAssist’s form wizard, the data assistant will even 
whip up a prototype data browser form, code and all. Just tell it the table.. 
and the form, and it does the rest. You can extend the resulting form and. 
code to create more elaborate data management screens. ЕУ 


cryption products. RSA Data 
Security (Redwood City, CA), 
one of the pioneers in the field, 
offers an intriguing fea- 
ture in its software for the 
Windows PC and the 
Macintosh. The escrow 
back door can be turned 
off easily. 

The escrow systems 
encrypt files by using 
standard algorithms, but 
they finish by appending 
a copy of the encryption 
key that can be used to 
read the hidden data. 
This key is encrypted 
with a different key, 
which is usually the escrow 
service's public key. Now, only 
people with the corresponding 
secret key that matches the 
public key can unlock the ap- 
pended key and get at the con- 
tents of the main file. 

Someone within the com- 
pany, such as the general coun- 
sel or the MIS manager, may 
hold the secret key. Another 
option is to have an external 
service bureau hold a copy of 
the key. Many software com- 
panies may vie for this job, but 
they may have some unex- 
pected competitors. Bankers 
Trust will likely enter the mar- 
ket and trade on the corporate 
culture of privacy and security 
that it developed in the banking 
business. 

It is not clear how external 
service bureaus will guarantee 
their work. Stewart Baker, a 
former general counsel of the 
National Security Agency (Ft. 
Meade, MD), predicts that 
escrow companies may offer 
bonds in the same way that 
locksmiths guarantee their 
fidelity. One of the biggest 
problems may be estimating 
the value of the keys, because 
information can have such a 
protean nature. —Peter Wayner 
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You can read about the future. 
Or you can create it at Microsoft. Change the , 


landscape of operating systems and interactive television 
by adding your vision to ours in one of these key areas: 


1 Windows® 95: Redefine how users work and communicate— 
at home, in the office and on the road. 

Windows NT™: Make distributed systems networking so easy 
_ that any home or business could use it right out of the box. 
Interactive TV: Create a software architecture that will provide 
the foundation for an entire industry. 


Make your dreams a reality in one of these Seattle area positions: 2 
* Software Design Engineers 

* Lead Software Design Engineers 
* Software Test Engineers 


The only limits are the ones you set. Isn't it tme 
you had the resources to realize your most ambi- 
tious goals? Mail your resume to: MICROSOFT 
CORPORATION, Attn: Recruiting, Dept.A 1517-0895, One Microsoft 
Way, STE 303, Redmond, WA 98052-8303. Or email in ASCII text format 
to y-wait@microsoft.com (Indicate Dept. А 1517-0895 іп the subject header). 
We are an equal opportunity employer and support workforce diversity. 


Microsoft 


Career opportunities also available for Recruiters. Reference Dept RECRUITER. 
Microsoft and Windows are regstered trademarks and Windows NT 15 a trademark of Microsoft Corporation. 


A YEAR 
IN THE LIFE OF 


JUL Oh, the joys of red tape. 
4 | Leave it to the govem- 


ment to issue a whole 


skw of new safely regulations right 
before Acme's publication deadline. 
Sound like a nightmare? Not with 
FrameMaker. The document jockeys 
at Acme appended the document 
with a regulation directory in stan- 
dard government format, complete 
with cross references, side-heads, 
and straddles. 


AUG The buyout of a 
91 competitor, Maxco, 
meant suddenly Шо two 
rivals had to find a way to work 
together. But since FrameMaker 
supports industry standards in 
mixed environments, compatibility 
was not an issue. A selection of 
filters made converting Maxco's 
documentation into FrameMaker 
format a breeze. Including import 
and export of both text and graphics. 


It was a historic day for 


ч 
JAN 
4 A | the Acme Development 


department. Not only did they 


Company's marketing 


create their first marketing plan, 
but thay worked as a team in the 
process. Everyone contributed, each 
using FrameMaker’s text, graphics, 
layout, formatting, and long docu- 
ment features. The end result was 
a marketing plan that compared to 
no other in Acme history. 


" aram eg, 
шықтан). 
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СЁР Acme was suddenly twice 
2 as big. But document 

distribution had to remain 
timely, fast, and ubiquitous. Saving 
a few trees couldn't hurt either. So 
Acme employed Frame Viewer" for 
automatic online distribution and 
viewing, with no additional post- 
processing or conversion required. 
FrameViewer supports FrameMaker's 
hypertext links for access to more 
detailed information at the touch 
of a button. 


\ 
РЕВ The notorious VP of 
9 | Marketing went ballistic 
and demanded a complete 
reorganization of the marketing plan. 
Pronto. Fortunately, FrameMaker 
makes seemingly complex tasks 
like swapping chapters fast and easy. 
It automatically updates everything 
involved, including running headers 
and footers, cross references, and 
auto numbering — all the easy to 


forget details, 


“ 
"The original drawings? 


48 Uh, my dog ate them,” 


said the architect. He 
wasn't kidding either. But the people 
assembling Acme's latest manual 
showing their new facility were in 
luck. FrameMaker not only supports 
popular graphics file formats, but 
also creates live links between other 
applications. So imported render- 
ings are updated automatically as 


changes are made in their native 


CAD application. 


© E995 Frame Tchnckigy Corporates АВ rights record. Frame, Faas Males, Frase Тесу, ond the Гава loqni any егісті trademarks, and Frame Ағаға а trademerb ol Frame Телі ұу Corporstion la unge, кәй 44 181 606 4100, “Dower фы}, зі іі, іл Mociatosh and Windies kemas cols. 


\ 
МАЙ Т: year there wasn't 


98 quite enough green stuff 


to go around at Acme. 
Which meant several marketing 
programs were cut from the budget 
and the marketing plan. No 
problem. FrameMaker instantly 
updated the table of contents and 
index accordingly. And WYSIWYG 
table editing ensured all the tables 
broke properly across multiple pages, 
and details Ње periodic ruling and 
shading remained intact. 
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It was only a matter of 


NOV 
11 lime before Acme went 
worldwide. Which meant 
there were hundreds of eager new 
employees all over the world just 
dying to use Асте в latest materials 
created in FrameMaker. Not to 
worry, multiple language versions 
of the FrameMaker interface 
enabled users worldwide to operate 
FrameMaker in their native tongues. 


Б ee tl 
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(5 
АРН Асте% marketing plan 
5 worked like a charm. 


Business was booming. 


In fact, it was so good, Acme decided 
to include their shyrocketing sales 

figures in the next marketing plan. 
FrameMaker not only imported the 

new sales graphic, but was able to 
flow the text neatly around it with the 
help of the new auto text wrap feature. 


The rest of the planet 
3 jumped onto the informa- 
lion superhighway, and 
so did Acme. $ 
very own Web site to help dissemi- 


ооп Acme had its 


nate company information. So they 
naturally made extensive use of 
FrameMaker’s new HTML capa- 
bilities. Now all its material could 
be published directly to the Internet, 
and made available to customers 


and employees all over the world. 


POLICY 


ACME 


у=» = 


МАУ 
MAY rues fever struck 


10 at Асте Development. 


Other departments were 
so impressed with the marketing 


materials that FrameMaker began 
spreading throughout the company. 


“ 
JUN After d wildly successful 
& IPO, Acme became Acme 
Corporation. Which 
required company-wide distribution 
of all the gory details of the IPO, 
stock options and profit sharing. 


Soon all of Асте в most critical docu- FrameMaker's new text and 
ments were converted to FrameMaker. graphics by reference feature saved 


What's more, FrameMaker is the time by instantly retrieving frequently 


used boilerplate information — 
whether created in FrameMaker, 


imported from other applications, 
or simply ASCII text. 


only application that runs seamlessly 
across the company's mix of 
computing platforms — Macintosh, 
UNIX, and Windows systems. 


INTRODUCING NEW FRAMEMAKER RELEASE 5. 


Why is it that your most critical documents are in a 
constant state of flux? They get revised, reorganized, 
and redistributed, over and over again. It's as if they've 
taken on а life of their own. e They're what we call 
living documents, and they're what FrameMaker’ does 
best. FrameMaker literally automates and manages 
the entire document publishing process — word pro- 
cessing, page layout, organization, and distribution. 
For publication On paper, on screen, or even onto 
the Internet, FrameMaker does it all. • Haven't 
you and your documents lived long enough without 
FrameMaker? Call 1-800-U4-FRAME Ext. 637 
today for our free demo disk* and get a feel for how 


FrameMaker works. Then cruise by our web site at 
http://www.frame.com. And make FrameMaker an integral 


part of your documents life cycle. P N А M l 
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News & Views 


COLOR PRINTERS 


Color Lasers: Faster, Easier, Cheaper 4 


he first generation of col- 

or laser printers were 
pricey, difficult to maintain, 
and expensive to operate in 
color. À second generation of 
products due to ship this sum- 
mer addresses these issues, 
although prices remain rela- 
tively high (at least $5000). 

One second-generation of- 
fering comes from Xerox 
(Rochester, NY, (800) 349- 
3769) and its XPrint line. With 
three machines (the 1200 by 
300 dots-per-inch model 4915 
[$6895] and the 600 by 600 dpi 
models 4920 and 4925 [$7995 
and $9495, respectively]), Xe- 
rox claims it is cutting black- 
and-white page costs to about 
2.5 cents a page, which is com- 
parable to that of a mono- 
chrome laser printer. Color 
prints will cost about 20 cents a 
page, a price that's competitive 
with other laser printers but 
slightly more than the Tek- 
tronix Phaser 340 phase- 
change printer's estimated 11 
cents per color page. All three 
Xerox printers print at up to 12 
pages per minute in black-and- 
white and up to three ppm in 
color. 

With its Intelligent Color 
technologies that make it easi- 
er to generate high-quality im- 
ages, Xerox hopes to make col- 
or printing less daunting. 
However, although Xerox's 
new printers will ship with con- 
sumables like toner installed, 
they still require separate de- 
veloper and toner cartridges, 
making them more difficult to 
maintain. 

Apple's (Cupertino, CA, 
(408) 996-1010) new Color 
LaserWriter 12/600PS doesn't 
require separate developer and 
toner cartridges and thus re- 
duces the number of consum- 
ables a user must confront. In 
this respect, the 12/600PS joins 
Tektronix's (Wilsonville, OR, 
(800) 835-6100) new Phaser 
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| аш FAST. COLOR INK- JET PRINTER 
“color inkjet Уик like the ordei 4079 Plus ($3199) from Lexmark | 


or home otea user. New high-end | 


(Greenwich, CT, (800) 358-5835): target graphics artists and CAD/CAM users with 
its PostScript Level 2 support, color matching, and 11- by 17-inch printing 
capability. But color inkjet printers generally suffer from slow output performance 
(one ppm for monochrome output is typical). 

However, HP's (Santa Clara, CA, (800) 752-0900) DeskJet 1600C, which was 
announced earlier this year in Europe and more recently in the U.S., prints at 600 
by 600 dpi resolution at up to 9 ppm. Color pages are produced at 300 by 300 dpi 
at up to 4 ppm. At estimated street prices of $1400, the 1600C will tempt buyers 
who can't afford a color laser printer. А Mac version, the 1600CM, includes 
PostScript and should sell for $1999. You can expect Canon and Lexmark to 


provide products with similar speed in the coming months as well. 


540 Plus ($8995), a modest up- 
grade of the Phaser 540. The 
Phaser 540 already combined 
toner and developer. 

Apple's color laser printer 
(prices start at $6400) prints at 
up to 12 ppm in black and 3 
ppm in color at 600 dpi. The 
12/600PS's rotating carousel 
for the four color-toner car- 
tridges makes it easy to replace 
spent toner. 

Another handy feature is the 
12/600PS's automatic color 
calibration and PhotoGrade 
technology, which delivers 
close to photorealistic color. 
And although the printer ships 
with just 12 MB of RAM (the 
Xerox printers come with 16 
MB to 24 MB depending on 
the model), the 12/600PS can 
print at 600 dpi in black and 
white or color, thanks to its 
compression/decompression 
ASIC. Apple says its Contone 
compression lets a page that 


— а Pepper 


would require 120 МВ of 
RAM print with just 8 MB. 
Despite the performance and 
usability advances, analysts say 
color laser printers are still too 
expensive for the mainstream, 
especially when quality mono- 
chrome laser printers sell for 
$400 to $1500. However, in- 
creased competition should 
continue to drive improve- 
ments. HP, QMS, and even 
NEC will also likely introduce 
new color laser printers this 
year. With competition from 
phase-change printers like Tek- 
tronix's Phaser 340 (see "Color 
Encroaches on the Desktop," 
June 1995 BYTE, page 28) and 
from startling new color ink 
jets (see the text box "HP's 
Fast Color Ink-Jet Printer" this 
page), the prognosis for end 
users 15 a new palette of cost- 
effective and high-performance 
color output options. 
—Jon Pepper 
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Comparing Color Ink-Jet and Laser Printers 


HP COLOR 
LASERJET 


Print resolution (dpi) 300 x 300 


B&W print speed ‘Up to 10 ppm 
Up to 2 ppm 
PCL БЕ 

250 sheets. 


$7295 
Color laser 


Color print speed 
Emulations 


Paper capacity 
Price 


Print method 


XEROX XPRINT — APPLE COLOR 
4920 LASERWRITER 
12/600PS 


600 x 600 600 x 600 


WP DESKJET 
1600 6! 


600 x 600; 


LEXMARK COLOR 
JETPRINTER 4079 PLUS 


360 x 360 


300 x 300 (color) 


Up to 12 ppm 


Up to 3 ppm 
PS Level 2? 


250 sheets 
$7995 


Color laser 


Up to 12 ppm 


Upto 3 ppm 
PS Level 2 


250 sheets 
$6400 
Color taser 


' Also comes in a Mac version with PostScript option 


7 Optional PCL БЕ 


Up to 9 ppm 


Up to 4 ppm 
PCL 5E 


180 sheets 
$1699 


Color ink- jet 


1.7 ppm 


Up to 1 ppm 
PS Level 2 


100 sheets 
$3199 


Color ink jet 


Blasts from the Past 


DENNIS BARKER 


Years Ago 
in BYTE 


386SX Showdown Even though 
we'd criticized the 386jr ar- 
chitecture, SX machines were 
now selling for as little as 
286s were. We tested 24 of 
them, with prices starting at 
$2000. Our favorites came 
from Zeos, Hewlett-Packard, 
AT&T, and Micro Express. 


End-user programming was the 
focus in State of the Art. We 
looked at database query lan- 
guages. scripting languages, 
and multimedia authoring sys- 
tems. Things had come full cir- 
cle: Just as in the old days, if 
you really wanted to get the 
most out of your computer, you 
had to know how to program, 
even though it was a different 
kind of programming. 


Windows 3.0 applications were 
multiplying like bunnies now 
that the OS itself 
Am was out. We looked 
at IBM's Current 
=|PIM: Vellum, a 
"CAD crossover 
from the Mac; Ven- 
tura Publisher; Vi- 
sionWare's XVision, ж 
which turned a PC 
into an X Window 
System server; and | 
Authorware's epony- 
mous Professional 
authoring system. 


Ventura Publisher 


AuthorWare 


Computers are still 
inaccessible to many 
people. But a few 
my companies had tried 
ШЫ to fix that. “Opening 
| Doors for the Dis- 
abled" looked at 
adaptive technology 


ZoomText 


that made PCs useful for peo- 
ple with sensory or physical 
disabilities: speech-synthesis 
systems, text magnifiers (e.g., 
ZoomText), head-controlled 
mice, braille 1/O devices, and a 
talking pocket computer called 
Braille 'n Speak. 


05/90 was a tiny OS that de- 
veloper GeoWorks said had 
all the windowing and graph- 
ics capabilities of OS/2 and 
Windows. Here’s the kicker: 
It ran adequately on an 8088, 
and its kernel used less than 
100 KB. 


Years Ago 
in BYTE 


What do you call a machine 
that has zippy color graphics, 
custom chips for 
animation and | 
stereo sound, text- 
to-speech rou- | 
tines, a video co- 
processor, à | 
multitasking OS, | 
a GUI, anda price 
lower than а 
Mac's? Youcall it | 
an Amiga. We got Ё 
а special preview В 
а al Commo- 
dore head- 
| quarters. Even though the 
ROM code and OS weren't 
yet frozen, our editors were 
wowed. 


Declarative languages got lots 
of coverage in this issue, 
sparked by growing interest 
in Prolog (which Japanese 
computerists had picked for 
the Fifth Generation proj- 
ect). Besides Prolog, we 
examined John Backus's 
FP, Lisp, and Hope, one 


of the "new generation of 
functional languages." 


The Tandy 1000 hit the market 
that month. Having a price of 
$1746 (with a monochrome 
monitor), it was a good alter- 
native to the IBM PC. Perfor- 
mance-wise, it was slower. The 
most infuriating thing was the 
size of the box: 

It was too small | 
for most IBM- 
compatible ex- 
pansion cards. 


Intel’s 386 


meant 32-bit @ 1 | 
computing 


METRI for Battle Beyond the 


engine ee 
PCs. The chip would have a 
12- or 16-MHz clock, and In- 
tel estimated it would be two 
to three times faster than the 
286. But all you could get 
then were technical papers. 
Production 
wasn't sched- 
uled to start 
until mid- 1986. 
If you didn’t 
want to wait for 
Intel, you could 
get National 
Semiconduc- 
tor’s NS32032 
chip—one of 
the first com- 
mercially avail- 
able 32-bit 
CPUs. The chip had eight 32- 
bit-wide general 
registers and 
[ five modes to 
"help support 
" high-level lan- 
guages. Definicon 
Systems had built a 
board around it. The 
DSI-32 plugged into 
a PC. It also had an 
FPU and an optional 
MMU (memory man- 
agement unit). 


Years Ago 
in BYTE 


Go Forth and spread the word 
about the control freak of pro- 
gramming languages. Be- 
sides an article by Charles 
Moore himself on the lan- 
guage he invented, this is- 
sue offered a tutorial and 
reported on uses for this 

versatile language, such 

as controlling cameras to 

film spaceship sequences 


Stars. 


Using such high-tech compo- 
nents as rubber cement and 
pipe insulation, Steve Ciarcia 
explained how 
to build your 


$50. 


“High-performance, high-qual- 
ity, and large-capacity hard- 
disk drives are now a low-cost 
reality for your personal-com- 
puter system.” This described 
a 5-MB Winchester drive that 
was available for $1500. 


The Last Blasts Quiz 


run? Sen 
swers to rkerG hix 
‚сот. The first correct 


respondent will receive 
a BYTE T-shirt. 
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Keeping 
You In Front 
The ZEOS Pantera, continuously rated the #1 
value in PCs today, is flying ahead of the com- 
petition. Now ZEOS adds new features that will 
put you, and keep you, ahead of the pack! 

At ZEOS, we give you the best of everything. And that 
starts with performance. The heart of the Pantera is an award-winning 
ZEOS-designed motherboard. Already called “Overall performance leaders" 
by PC Magazine, the Pantera Pentium line is now boosted even further with 
the addition of EDO DRAM, synchronous burst SRAM cache options and CPU 
choices all the way to the brand new 133MHz Pentium processor. In plain 
English, we've turned on the afterburners— giving you performance unlike 
anything you ve seen before! 

Beyond great performance, we also protect your investment. To ensure 


ZEOS Pa пега” 
Strikes 


"Lad 
Again! 
that your new ZEOS Pantera will serve you well for years to come, we build in 
more reliability, expandability and upgradability than anyone else. 

For starters, all Pantera systems provide you with CPU upgradability— 
Pentium systems can even be upgraded to the future P6-based OverDrive 
Processor. Pentium -based systems include stv memory sockets instead of the 
usual four. That means more room to grow—without having to throw away 
perfectly good memory when it’s time to upgrade. Pantera Pentiums also 
include on-board PCI local bus SCSI and ethernet options and the power to 
run all these goodies. Believe it or not, most companies are now building in 
small power supplies of 150 watts or less! That's great for reducing /bei costs, 
but it sure doesn’t do much for you. Pantera power supplies are 200 watts 
standard and they're energy efficient- most Panteras аге EPA Energy Star 
compliant, meaning they can power down and use less energy. 

The bottom line is that virtually no one else gives you any of these features 
to protect your investment. At ZEOS we give you them ail! 


More Than Great Hardware 

In addition to the latest features, you need your new system to arrive 
promptly and you need it to work when you get it. That is why ZEOS Pantera 
systems are compatible with every major operating system on the market 
including Win NT, Netware, Unix and 05/2. That is also why we pioneered our 
Computers Now” program—many of our most popular configurations can be 
shipped the very day you order (even custom-built systems can be shipped 
in about a week). You could be taking delivery of your new Pantera tomorrow! 

And after your purchase, we'll be here. ZEOS was the first to provide 24 
hour-per-day, 365 day-per-year toll-free technical assistance, and it's the best 
there is. Add to that our easy accessibility through the major on- 
line services and through our automated fax-back system, 
and you can see that we support you like no one else. 


Unbeatable Value 
The hottest performance for today and for tomorrow, 
compatibility, reliability, bundled software, the best service 


in the industry and incredible prices that'll leave you amazed at 

how much you get for so little. As PC/Computing said, the Pantera “...is а 
deal you simply can't pass up.” So call your ZEOS Systems Consultant now at 
800-554-5226. It's the best purchase decision you'll ever make. 


Pentium-#0 
Ра 10% к СУС ect Penuum-s May 1995 
panay 1995 Ғәбғиагу 1995 "August 1994 
ge 2 Package 3 Packag: 
486DX2-66 CH $1595 | 486DX2-66 ci! $2095 $2495 


DX4-100 $2645 
Pentium-75 $2845 
Pentium-90 $2945 
Pentium-100 ci!$3095 
Pentium-120 153345 
Pentium-133 $3595 


> 24MB RAM (Pentiums incl. EDO) 

> 1.2GB local bus EIDE hard 
drive, 10ms 

» 4X CD-ROM drive and 
3.5" 144МВ floppy drive 

» Diamond Stealth 64 PCI local 
bus SVGA color graphics card with 
IMB DRAM 

> ZEOS 15" 1024 x 768 NI SVGA 
color monitor, .28mm 

>» Six-bay desktop case with two 
cooling fans 

> Microsoft Mouse 

> MS-DOS 6.2, Windows for 


DX4-100 $1745 
Pentium-75 ci! $1945 
Pentium-90 $2045 
Pentium-100 $2195 
Pentium-120 $2445 
Pentium-133 $2695 


> 8MB RAM (Pentiums incl. EDO) 

> 850MB local bus EIDE hard 
drive, 11ms 

» 4X CD-ROM drive and 
3.5" 1.44MB floppy drive 

» Diamond Stealth 64 PCI local 
bus SVGA color graphics card with 
ІМВ DRAM 

» ZEOS 14” 1024 x 768 NI SVGA 
color monitor, .28mm 

> Six-bay desktop case with two 
cooling fans 

> Microsoft Mouse 

» MS-DOS 6.2, Windows for 


DX4-100 $2245 
Pentium-75 ci! $2445 
Pentium-90 ($2545 
Pentium-100 $2695 
Pentium-120 $2945 
Pentium-133 $3195 


> 16MB RAM (Pentiums incl. EDO) 

> 1GB local bus EIDE hard 
drive, 12ms 

» 4X CD-ROM drive and 
5.5" 1.44MB floppy drive 

» Diamond Stealth 64 PCI local 
bus SVGA color graphics card with 
1MB DRAM 

> ZEOS 15" 1024 x 768 NI SVGA 
color monitor, .28mm 

> Six-bay desktop case with two 
cooling fans 

> Microsoft Mouse 

> MS-DOS 6.2, Windows for 


DX4-100 $1445 
Pentium-75 $1645 
Pentium-90 $1745 
Pentium-100 $1895 
Pentium-120 $2145 
Pentium-133 


> 4MB RAM (Pentiums incl. EDO) 

> 528MB local bus EIDE hard 
drive, 14ms 

> 3.5" 1,44МВ floppy 
disk drive 


» Diamond Stealth 64 PCI local 
bus SVGA color graphics card with 
1MB DRAM 

> ZEOS 14" 1024 x 768 NI SVGA 
color monitor, .28mm 

» Six-bay desktop case with two 
cooling fans 

> Microsoft Mouse 

> MS-DOS 6.2, Windows for 


Workgroups 3.11 Workgroups 3.11 Workgroups 3.11 Workgroups 3.11 
» MS Works » MS Works Multimedia CD » MS Office Pro & Bookshelf CD | » MS Office Pro & Bookshelf CD 
Included With Every ZEOS Pantera: 
> Genuine Intel® Processor. ZIF socket for > Two high-speed serial ports and one > 200 watt power supply with built-in 
easy upgrading. enhanced parallel port on the surge suppressor. Switchable between 
> Diamond Stealth PCI local bus SVGA motherboard. 115/230%, 
color graphics card with IMB DRAM, > Slots: Three PCI & 4 ISA (486), > FCC Certified Class B; UL Listed. 
upgradable to 2MB DRAM. 5 PCI & SISA (Pentium). » Complete ZEOS Customer Satisfaction 
>» Flash BIOS for easy upgrading. > ZEOS 101-Кеу space-saving keyboard. Package. 
486 & DX4: Pentium’: 
> Upgradable to Pentium > Upgradable to future P6-based OverDrive CPU. 
OverDrive CPU. > 6 SIMM slots for low-cost memory upgrading. EDO RAM expandable to 384MB. 
> RAM expandable to 128MB. > On-board PCI local bus Fast SCSI-2 and Ethernet LAN options. Pondum*ess 
> EPA Energy Star compliant. » EPA Energy Star compliant (75, 90 & 100). CSHIDD ping ж. 
7-Bay Minl-tower Case Upgrade..Free pgrade from a 15" to a 17" Monitor Front Drive Bay PCMCIA SwapBox 
0-Bay Vertical Case Upgrade......$95 TEOS SVGANI, 1280 x 1024, flat screen........... $295 UT epe ma 2 Type П, «== 
Von lm Internal 14,000 bps V.32 bis Туре Туре ll. 2.5.5 ы екен кенен ене. 
2 Modem with 14,400 bps T1000 Internal Tape Backup 
Hard Drive Upgrade i E а $95 Send/Recelve Fax r——— T v) 400 to 800MB (with compression), 
528MB to 1GB HDD Upgrade...........5150 internal 28,800 bps V.34 Ыз includes backup software................... $199 
IMB to 2MB Modem with 14,400 bps Multimedia Upgrade 
Video DRAM Upgrade везгегееевееввееееете Ssg Send/Hecelve Fax TEE E вə Sound card and Stereo speakers ——— a 88 
Diamond Stealth 84 Video PCI SCSI Controller Chip Microsoft’ Office Pro & Bookshelf” 
Graphics Card with 2MB VRAM For on-board SCSI. Includes drivers ........... 949 Upgrade From MS Works 
€ 64-bit accelerated video „енен $249  NYX EtherAction" 3 TwoCD-ROMswith online documentation „ее $149 
pgrade from a 14" to a 15" Monitor 32-bit PCi Ethemet LAN adapter. y we Мапу other affordable upgrades and options available. 
EOS SVGA NI, 1024 x 768, flat screen ............. $98 10Вл5е2 and 10ВавеТ connections.............. $129 Call for details! 


New! Free Microsoft" Software! 800-554-5226 


All Pantera packages include MS-DOS 6.22 
and Windows for Workgroups 3.11. Packages 1 & 24 Hours a Day ” 365 Days a Year 


2 include Microsoft Works (on CD or diskettes). 


| CN! —We can ship today! Call for details. 
Packages 3 & 4 feature Microsoft Office Pro- р. ы, Áo 2 612-362-1205. Phone Orders: Outside U.S, and Canada: 612-362-1212, 
Word, Excel, PowerPoint’, Mail and Access  Govemment: 800-245-2449, ZEOS Information Systems, Inc. GSA #С500К94А655176. Purchase 


NIE? А P & Bookshelf" on online.) Orders, MasterCard, VISA, Am Ex, Discover, Z-Card, COD and affordable leasing programs. 


supping. Novell - 
d are trademarks oc m À—ÀÀ ther respective holders. Intel Inside and Pentium Processor Logos are trademarks of Inte! Corporabon, 206 is a registered trademark; Computers Now! is a regisiemd 
serviceman, Z-Card Б s servicemasic Pantera is а trademark of Electronics lac ©1995 MEL ZEDS, 1301 Industrial Bd "Minneapolis ЫЧ $5413 USA. Micron Electronic, tne. B publicly traded company GUASDAQ symbok MEEI), PAN-BYT-9508 
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You can spend $2,995 and buy a new computer with a humongous hard disk. 
Ür you can spend $29.95 and clean up the one you have. Rid it surgically and 


safely of unwanted or duplicate files and programs. Quarterdeck CleanSweep' 


Will work with Windows 3.1 and Windows 95 to find all the megs you want and 
more in a jiffy. Call (800) 354-3222 or your nearest retailer and brace yourself. 


151995 Quarterdeck Corporation Quárterdeck is a registered Табет. CleanSweep is 3 trademark of Ouarterdeck Corporation. Ал other trademarks are properties Of that respecte owners 
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Quarterdeck 


Big Blue: An Insiders View 


ROWLAND AERTKER 


E merson W. Pugh is an insider. He served [BM for 35 years as a research scientist 
and executive, Since his retirement, he has been granted unrestricted access to the 
company's archives, putting him in the best possible position to tell this tale. This is not 
Pugh's first foray into Big Blue's history. He authored or coauthored three other vol- 
umes—Memories That Shaped an Industry: Decisions Leading to IBM System 360 
(1984), IBM's Early Computers (1986), and ІВМ”5 360 and Early 370 Systems (1991). 

Those books focused on the development of the technologies that defined main- 
frame computing in the period from 1950 to 1980. Building IBM, Shaping an Industry 
and Its Technology, clearly intended as a business history, sacrifices technical detail to 
achieve a broad view of the 100-year evolution of an industry. 

Pugh begins his account two decades before the merger that created the Computing- 
Tabulating-Recording Co., rechristened International Business Machines in 1924. He 
starts with the punched-card machines Herman Hollerith developed to win a contract to 
tabulate the U.S. census in 1890. This is no accident. Of the three companies that 
merged to form C-T-R in 1911, only the punched- 
card business was still a part of IBM at the end of the 
1950s. Even more telling is the fact that 60 years 
after Hollerith won the census contract, punched 
9 cards were still used only for recording data. They 
| were not used for programming until 1949, 
Building IBM testifies to the dizzying accelera- 
BE tion of technological change since World War II. 
Pugh traces the development of the early electronic 
computers. He also chronicles the role of the battle 
for government contracts, especially during the cold 
war years, as a goad to technical advances. 

It is also a history of the personalities that shaped 
ІВМ: executives and managers such as Vincent Lear- 
son, John Opel, and Fred Brooks; FORTRAN de- 
>» veloper John Backus and RISC architect John Cocke; 
Yousuf Karsh's famous 1948 photo of defectors such as Alan Shugart and Gene Amdahl; 
Thomas J. Watson. and even non-IBMers, such as Seymour Cray. 

Of course, the Watsons, senior and junior, are the most prominent players. Anecdotes 
abound. Pugh finds the origins of policies that defined the IBM image in the elder 
Watson’s personal history. The prohibition of alcohol at IBM functions grew out of the 
consequences of a youthful drinking bout that got him fired from a job selling sewing 
machines. The straight-arrow demeanor required of IBM employees was the result of 
a stint running NCR’s secondhand cash-register business that found him and 29 other 
officers under indictment for antitrust violations. 

Pugh describes the grooming of Tom Watson Jr. to succeed his father and the turbulent 
years that followed. But this tumultuous period ushered in important advances, in- 
cluding the first all-semiconductor main memory and the first high-speed cache. It 
also gave birth to Future System, IBM's most expensive failed development effort. 

It is obvious that Pugh has combed through mountains of material. There are copious 
notes for every chapter. He even finds a candidate for the origin of the IBM PC in a 1970 
memo. Perhaps the best measure of this 


book's achievement is the degree to which BUILDING IBM, SHAPING AN T BUILDING 
bi asit 4 INDUSTRY AND ITS TECHNOLOGY me 
it stimulates the reader to return to Pugh’s 
earlier volumes for more of the technical ^ Emerson W. Pugh 
detail behind IBM's successes. Bi MIT Press 
ISBN 0-262-16147-8 
Rowland Aertker is senior researcher at BYTE. 
You can contact him on the Internet or BIX at $29.95 


raertker@ BIX.com. 


Books & CD-ROMs 


INFORMATION 
TECHNOLOGY 


THE META SOLUTION C.B.C., Inc., P.O. Box 
72, Dept. Meta, Canton, CT 06019, |203) 693- 
9215, lrttp://www.metagroup.com, $1495 


ое 500 companies pay thou- 
sands of dollars annually to sub- 
scribe to just one of the Meta Group's 
seven IT (information technology) con- 
sulting services. The Meta Solution of- 
fers 1994's monthly IT reports, drawn 
from Meta's consulting services. For 
example, Enterprise Data Center Strate- 
gies treats client/server and mainframe 
strategies and other enterprise-wide ar- 
chitectural issues. Workgroup Comput- 
ing Strategies addresses client and net- 
work OSes, as well as mail, workgroup, 
and decision support applications. 

The CD-ROM includes "flash" no- 
tices of important events or announce- 
ments, "fax" summaries of weekly all- 
service research meetings, and analytical 
reports from each service. The Windows 
interface supports Boolean and intuitive 
searches and offers a browse mode, all 
via a button bar or pull-down menus. 
Intuitive searches can be based on text 
you compose or select in a document. 

Search results can be reported in re- 
verse chronological order or by rele- 
vance, which is based on the number of 
hits in a document. You can search all 
services and document types simulta- 
neously or limit your search to one or a 
combination of services or document 
classes. You can print or export entire 
documents or selected text. 

The search engine is still evolving. 
Masking more words, such as a, for in- 
stance, will help. For now, don't be sur- 
prised if an intuitive search based on a 
few lines of text retrieves hundreds of 
records. Remember, too, who Meta's 
clients are. If your IT needs intersect 
with those of the corporate giants, this 
CD-ROM vwill be most useful to you. 

А Mac version is in the works. In- 
gram-Micro plans to make the same data 
available to resellers via its InfoWare 
IT on-line service this summer. 

—Rowland Aertker 
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An Authoritative and Comprehensive 
Resource to Using and Programming Telesaript 


BYTE Guide to Telescript 

by Cronder Concepcion and 
Paul Staniforth 

$29.95 USA 

ISBN: 0-07-882119-3 
Available June 


ISBN: 0-07-882104-5 
Now Fully Revised & Expanded! 


y This Exclusive CD-ROM Package Includes 
| * Sound Clips and Clip Art 
* Samples of CD-ROM Applications 

* Multimedia Authoring Tools 


Part buyer's guide, part standards quide, 
and part trouble-shooter, the BYTE Guide to 
CD-ROM, Second Edition discusses all 
aspects of this burgeoning technology so 
you can take full advantage. 


$39.95 USA 


-What it is 
-Haw it Works 
-How to Program for it 


BYTE Guide to OpenDoc 
by David Berkowitz 
$29.95 USA 

ISBN: 0-07-882118-5 
Available September 


EVIE meen 
CD-ROM 


WHEN IT COMES TO CD-ROM... 
OTE THE BOOK 


BYTE Guide to CD-ROM, Second Edition 
by Michael Nadeau 
includes One CD-ROM Disc 


dii 


И eto 


| SECOND EDITION | 


Exclusive Book/CD-ROM 

Package Includes: 

~ Over 400 Reviews of CD-ROM Titles 
* Demos and Samples of 

CD-ROM Applications, such as: 
Broderbund's KidPix Studio, | 

Game Tech's Quarantine, 

ond Knowledge 


Adventure’s Discoverers 


Everything You 
Always Wanted 
To Know About 

CD-ROM and More! 


OPTIMIZING 


= WINDOWS 95 


Та, — Shortcuts for 
Increased 


Productivity 


BYTE Guide to Optimizing Windows 95 
by Craig Menefee and Lenny Bailes 
$29.95 USA 

ISBN: 0-07-882120-7 

Available September 


OSBORNE i3 Available nowat your local book and computer stores or call 1-800-822-8158. 
Use your American Express, VISA, Discover, or MasterCard. 


KEY=SF65BYL 


Vy 


xy NATIONWIDE STORES 


ALABAMA 
Madison 

Madison Books & 
Computers 

PH: 205-772-9250 
FAX: 205-461-8076 


Computes Library 
PH: 602-547-0331 


CALIFORNIA 
erke 


B А 

Cody's Books Inc 

PH: 800-479-7744 in CA 
РН: 800-995-1180 
Nationally 


Gtrus Heights 
Tower Books 
PH: 916-961-7202 


Cupertino 
Computer Literacy 


Bookshops 
PH: 408-973-9955 


Davis 
Unherity f Cfo 
mia 
Davis 
PH:916-752-2944 


los Angeles 
ASUCLA Students Store 
PH: 310-206-0763 


Mountain View 
Printer's Inc. 
PH:415-961-8500 


Palo Alto 
Printers Inc. 
PH:415-327-6500 


Stanford Bookstore 
PH: 800-673-2348 


Sacramento 
Tower Books 

1600 Broadway 
PH: 916-444-6688 


PH: 800-926-6511 
EMAIL: staceysbk@aol.com 


San luis Obispo 
Earthling Bookshop 
PH:805-543-7951 
FAX: 805-543-8483 


Santa Barbara 
Chaucer's Bookstore 
PH: 805-563-0010 


UCSB Bookstore 

The University of California 
Santa Barbara 

PH: 805-893-2082 


Sunnyvale 
Computer Literacy 
Booksh 


ops 
PH: 408-730-9955 
COLORADO 


Boulder 

University Book Center 
CU Boulder 

PH: 303-492-6411 


FAX: 303-492-0421 


Colorado Springs 

The Chinook Bookshop MINNESOTA 

PH: 719-635-1195 Minneapolis 

FAX: 719-635-0792 University of MN East Bank 

Bookstore 
Denver PH:612-625-3005 
Biblio Tek FAX: 612-625-1861 
PH: 303-534-3460 

ET HAMPSHIRE 
Longmont lanover 
United Techbook Co. Dartmouth Bookstore 
PH: 303-651-3184 PH: 800-624-8800 (outside 
FAX: 303-651-3405 NH) 

PH: 800-675-3616 (in NH} 
CONNECTICUT FAX: 603-643-5170 
New Haven 
Yale C NEW JERSEY 
PH:800-ELI-YALE New Brunswick 
FAX: 203-772-3665 Rutgers University 

Bookstore 
FLORIDA PH: 908-246-8448 
Gainesville 
Construction Bookstore NEW MEXICO 
PH:904-378-9784 Albuquerque 
FAX: 904-378-2791 Page One, Inc. 

PH:505-294-2026 
GEORGIA 
Atlanta NEW YORK 
Oxford Bookstore Buffalo 
PH: 404-262-3333 Village Green Bookstore 
FAX: 404-364-2729 PH: 716-884-1200 

FAX: 716-884-3007 
HAWAII 
Honolulu Huntington 
University of Hawaii баб Гете 
Bookstores РН:516-271-1442 
РН:808-956-4338 FAX: 516-271-5890 
FAX: 808-956-4323 

New York Gry 
ILLINOIS Benjamin Books 
Naperville PH: 212-432-1103 
Books and Bytes FAX: 212-432-1104 
PH: 708-416-0102 
FAX: 708-416-0375 Coliseum Bookstore 

PH: 212-757-8103 
MARYLAND FAX: 212-489-0925 
College Park 
Marland Book Exchange | J&R Computer World 
PH: 301-927-2510 PH: 212-732-8600 
FAX: 301-209-7118 

McGraw-Hill Bookstore 
Boston PH: 212-512-4100 
Charlesbank РАХ: 212-512-4105 
PH: 617-236-7442 mE 
FAX:617-236-7418 New York University 

Computer Store 
Burlington PH:212-998-4591 
SoftPro Books 
PH: 617-273-2919 Rochester 
FAX: 617-273-2499 Campus Connections (RIT) 
EMAIL: books@ PH: 716-475-2504 
softpmeast.com 

| Village Green Bookstore 
сеен г ИВ 1954 West Ridge Road 

РН:716-723-1600 
шт аралын FAX: 716-723-1669 
EMAIL: 

Village Green Bookstore 
quanbook@world.std.com Теке мен 
Newton Highlands PH: 716-461-5380 
New England Mobile FAX: 716-461-9333 
Bookfair 
PH: 617-527-5817 Syracuse — — 
FAX:617-527-0113 Syracuse University 

Bookstore 
MICHIGAN PH:315-443-1654 
Kalamazoo 
Western Michigan OHIO 
University Bookstore Cleveland 
Westem Michigan Business Outreach 
University PH:216-348-1744 
PH:616-387-3930 FAX: 216-348-0375 
ҒАХ:616-387-3941 


7 К 
м, © $ 
шы Ж; "d 
Wilkie's Downtown 14 «e 
PH:513-223-2541 
FAX: 513-223-2869 Nd 
qu 
Fairborn (2) < 
Wilkie’ Fairborn TEXAS 2 "S 
PH:513-429-1677 Arlington (t 
Taylor’ Technical Books a 
Lima :817-548-TECH % 
Readmore 
BAS 22 ios үт ge 
; Universi 
FAX: 419-225-5537 PHS DATTA an 
Readmore’; Hallmark Dallas 
3330 W. Elm Street Taylor's Technical Books XS 
PH:419-225-5826 PH: 214-239-TECH Қам 
Youngstown Houston wh 
Youngstown State Brown Book Shop 
University Bookstore PH: 713-652-3937 
PH: 216-742-3589 FAX: 713-652-1914 
FAX: 216-742-3145 
onecon VIRGINIA 
d c ы 
Powell's Bookstore at E perm, 
Cascade Plaza Virginia Tech 
PH: 503-643-3131 PH: 703-231-5991 
FAX: 503-641-1554 FAX: 703-231-3410 
Eugene Vienne 
Book Mark lat Literacy 
PH: 50: % 
FAN 90348443130 нл зыт 
Portland sales@rc.dbooks.com 
rr ш, 
:503- evue 
FAX: 503-228-0505 o m— 
PENNSYLVANIA PH:206-646-3300 
Doylestown FAX: 206-646-3340 
Village Green Bookstore 
PH: 215-230-7610 pam — 
FAX: 215-230-7615 PH-509-337-2537 
Erie FAX: 509-332-8239 
The Erte Book Store 
PH:800-252-3354 =з 
танып PH:206-283-6333 
Philadelphia FAX: 206-285-2188 
cre ei University — 
of Pennsylvan 
РН:215-898-4900 Led ро 
шыны FAX: 206-473-9141 
m WISCONSIN 
University of Pittsburgh Madison 
PH: 412-648-2321 University Bookstore 
FAX: 412-648-1902 PH: 608-257-3784 
FAX: 608-257-0479 
Scranton 
Paperback Booksmith Milwaukee 
PH: 717-346-9162 University of Wisconsin 
Milwaukee 
RHODE ISLAND PH: 414-225-4201 
Providence FAX: 414-229-6194 
Brown Bookstore 
PH: 401-863-3168 
FAX: 401-863-2233 
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Coherent. Consistent. Relentless. 
These are the words that describe 
Microsoft's OS strategy. 

Any questions? 


TOM R. HALFHILL 


couch, here's what you might hear: *I had a 
ES bad childhood." (The analyst scribbles: 
DOS.) “But my adulthood is looking up." (The 
analyst scribbles: Windows NT.) “But I’m having 


i f you were to put Microsoft on an analyst's 


trouble controlling my inner child." (The 
analyst scribbles: Vestiges of DOS in Win- 
dows 95.) 

Diagnosis: perfectly normal behavior. 
So normal, in fact, you might think it's all 
going according to some divine plan. 

The plan is Microsoft's strategy for OS 
dominance—the desktop today, servers 
tomorrow, and eventually anything that 
runs an OS, including PDAs ( personal dig- 
ital assistants), office equipment, consumer 
appliances, TV set-top boxes, and video 
servers. (See the text box “Tigers and Ice- 
bergs: Microsoft On-Line" on page 50.) 

This strategy is working. Its foundation, 
the Win32 API, is becoming a standard 
platform for third-party software—even 
for non-Microsoft OSes. Tts plumbing, 
OLE 2.0, provides seamless software in- 
‘tegration and is supported by a steadily 
growing number of applications. Another 
key building block is Visual Basic, Mi- 
crosoft’s tool for building custom solu- 
tions; more than a million copies have been 
sold. Finally, there's Microsoft Office, the 
applications suite that is capturing nearly 
90 percent of the market. 


Windows 95 = MS-DOS 5.0 

Windows 95—the newest addition—is 
ironically the most antiquated part of this 
structure. But it serves two purposes: It 
will move developers to the Win32 API 
and will ease the transition for users whose 
hardware isn't yet ready to handle the de- 
mands of Windows NT. 

Microsoft, when pressed, agrees: "If 
you're in а corporate environment and 
you're thinking long-term, and hardware- 
isn't a limitation, you should be looking 
at Windows NT,” says Jim Allchin, senior 
vice president of Microsoft's business sys- 
tems division. He continues: “If you've 
got only 4- to 8-MB systems, there's по 
question that Windows 95 is the choice. 

Ina lot of ways, Windows 95 is remi- 
niscent of MS-DOS 5.0. It is the next-to- 
— last major release of an OS that has trans- 
formed the computer industry but is 
nearing the end of its useful life. Windows 
95 will be followed by a minor release 
(códe-ndmed Nashville) in a year or two 
and then capped off byswhat will almost 
certainly be the last'major upgrade. (Меп 

phis) about a year after that. 

About then (1997 ог 1998), the version 
of Windows NT now known as Cairo will 
be released. Its objéct-oriented architec- 
ture-and Network OLE (formerly called 
Distributed OLE) plumbing will enable 
the advanced features that Windows 95 


hints at but won’t be able to fully deliver. 

Microsoft has made this strategy very 
clear. “Microsoft put a stake in the ground 
four years ago: Win32, WOSA [Windows 
Open Services Architecture], and OLE,” 
says Jamie Lewis, president of The Burton 
Group (Salt Lake City, UT), a research- 
consulting firm. "Sure, there have been 
some deviations and hiccups along the 
way. But overall, Microsoft's migration 
path has been clearly defined,” 

That message seems to have gotten 
through to corporate users, too. Paul Dun- 
ton, director of computer solutions and 
services at Pacific Gas and Electric (San 
Francisco, CA), says he's deploying NT 
on applications servers and is very much 
aware that Cairo is coming in afew years. 
Almost all the new systems PG&E is pur- 
chasing аге 32-MB Pentiyms, which will 
comfortably run NT. When asked if he 
comprehends Microsoft s long-term strat- 
egy, Dunton jokes, "You mean besides 
world domination?" | 

Then he gets more serious. For now, he 
says, the vast majority of his users will 
upgrade from Windows 3.x to Windows 
95, not NT, which is reserved for advanced 
users. “At this point, we're not promoting 
NT as an end-user OS, It’s probably 
overkill for most of our 20,000 users to 
have that environment,” 

Stiff hardware requirements and high- 
er licensing fees are also slowing the adop- 
tion of NT. According to estimates from 
International Data Corp. (Framingham, 
MA), Microsoft shipped only 400,000 
units of NT in the first full year of avail- 
ability, compared to 2.4 million units of 
OS/2 in the same period. But Microsoft is 
undeterred, Nearly five years elapsed be- 
tween the 1985 debut of Windows 1.0 and 
the 1990 release of Windows 3.0, the first 
truly successful version of Windows. Mi- 
crosoft plays for the long haul. 


To NT Through Win32. 

Microsoft really wants to support only one 
desktop OS, but that isn't possible today 
because NT won't run on most PCs, and 
Windows 95 can't absorb all the advanced 
features of NT. Also, it will be'a few years 
before mosusers realize they need those 
advanced features. 

In the meantime, Microsoft is con- 
fronted with the problem of getting from 
Windows 95 to Windows NT. Win32 is 
the path of convergence. The core OS code 
will not actually merge, but the applica- 
tion codé will. Windows 95's core code 
is irrevocably tied to the-x86, and it will 


never be complételg rewritten. Microsoft | 
spent five years and $150 million to write | 
the 6 million linés of code in NT and haie | 
no reason to repeát that ordeal. 

Microsoft would like to see all the 16-bit 
software that currently runs on Window 
and DOS ported fo the Win32 API. 
(Win32 is the АРІ underlying every apy 
plication written for Windows NT and, 
eventually, all applications written for 
Windows 95.) Windows 95 is a critic 
way station to that end. Ideally, from} 
€tosoft's point of view, everybody ФАШ. 
already be migrating to NT, which is much 
more solid and 32-bit from the ground 
But NT requires al least 12 MB of 
(16 MB on RISC) to run—and 20 MB to. 
run well. It’s also sluggish on anything | 
less {һап а swift 486, and there are still үл 


of 3865 Out there. 


So, because scaling NT down to wl 
older hardware simply isn't practical, 
crosoft is using Windows 95 to carry hes 
bulk of the market to Win32. Windows 95 
has borrowed several key features from, 
NT—such as preemptive multitasking and 
memory protection—but Win32 is the 
most important one. 

Even though Windows 95 will mn DOS 
and Winl6 programs, Win32 programs 
run better and will also run without mod- 
ification on NT. In fact, NT compatibility 
is a requirement fór;displaying the.Win- 
dows 95 logo on software packaging. True? 
there are some differences between the 
NT version of Win32 and the Windows 
95 version, which is sometimes calle: 
Win32c. But those differences;are 
tively minor and won't impede the gener- 
al movement toward Win32. 

Win32.is thus gaining strength despite 
the slow adoption rate of NT, the primary 
platform to use it. In May, even ІВМ ас- | 
knowledged.Win32's importance by un- 
veiling the Developer API Extensions for - 
OS/2—a Win32 subset that will lét;pro- 


grammers write software that can be té» — 


compiled for either OS/2 or Windows. And 
Digital Equipment (Hudson, MA) recently 
announced that OpenVMS will support thé 
Win32 APL via Wind/U, a Unixehased 
Win32 layer from:Bristol Teahnology 
(Ridgefield, CT). By Writing to Win32 and 
the Microsoft Foundation Class Library, 
developers can recompile their applica- 
болзо run on OpenVMS ‘or Digital Unix. 


The Office Strategy 

APIs such as Win32 are visiblé only t 
programmers; users interact with thé О 
and applications. Microsoft is edd 
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Tig s and Ic oberg ES: 


= oday mus tomorrow the 
world. That sums up Mi- 
:erosoft s. global OS strategy. Mi- 
_crosoft is preparing for a future 
where computing devices: of all 
types are ubiquitous, networked, 
and part.of our daily routine. 

For a while, it looked as jf PDAs. 
(personal digital assistants) were 
the next big thing, But judging 
from Apple's struggles. with the 
Newton, it will be a while before 
PDA technology catches up to ex- 
pectations, That's a fortunate re- 
prieve for Microsoft, which Is haw- 
ing trouble scaling Windows to fit 
ontoday’s palmtops. 

The next battlefront could be 
TV set-top boxes for interactive 
broadband networks. Someone 
has 10 provide the soflwara for 
the héadend video servers, Ihe 
network switching equipment, and 


‘the millions of TV set-top boxes. 
Why not Microsoft? ) 
Microsoft's data Superhighway: 


project runs under two eode: 


riames: Tiger and Iceberg. Tiger, 
now dubbed MMS (Microsoft Me- 
dia Server), is the video server 
that can spool independent 
streams of TV and video pro- 
gramming to thousands of home 
and business subscribers. Ice: 
berg is the distributed OS that. 
will run Tiger. Both technologies 
are undergoing small-scale tríais. 
The official name for iceberg 
is MITV (Microsoft Interactive Tele- 
vision). Essentially, it's a distrib- 
uted -OS for the world’s widest 
WAN, The foundations of MITV 
are familiar: NT, Win32. 
DLE, and COM (Component Ob- 
ject Model), But like a real 10е 
berg, te bulk of this mass is sub: 


merged, A simple user interface 
keeps people from: realizing. 


"they're channel-surfing- with Win 


dows. New security teatures in 


М protect the integrity of back 


channel communications, 50 
(15875 сап pay bills, manipulate 


‘bank accounts, and order mer: 


chandise right off the screen. 
Published APIs will let third-par- 


ty developers write applications 


dö now for PCs: They'll use fa 
miliar tools; enhanced versions 
of Microsoft's Visual Basic and 
Visual C. Most of thé OS and 
all the applications software will 
be automatically downloaded (wel 
(he network Into the settop box 
Wher users ewitch on their TVs 

Only a small amount of boot code 
will reside In the box's НОМ) the 
reduces cosie and makes field 


upgrades transparent. 

A related piece of this strategy 
is the Microsoft Network; the new 
ordine service that's integrated 
with Windows 95. It, too; will be a 


pathway for remote banking; 


home shopping, and content.de- 
livery. The two. main differences 
are that the Microsoft Network 15 
targeted at PCs instead of TVs, 


and it's designed to work over the 


relatively Jowbandwidth network 
of the felepbone system. 

Because mouse potatoes dre 
тоге орел fo new technology, the 
Microsoft Network will be a. good 
test market fornew services that 
may later be offered to couch 
potatoes. It guarantees that no 
matter which pathway inte the 
home emerges as tne most Шк 
portant —PCs or TVs—Mierosoft 
will have all bases covered. 


those layers together so users won't per- 
ceive abrupt boundaries between differ- 
ent applications or even between the ap- 
plications and the OS. 

Naturally, Microsoft wants that appli- 
cations layer to be Microsoft Office, a suite 
of business programs that includes Word, 
Excel, PowerPoint, Mail client license, 
and, in Office Professional, Access. Mi- 
crosoft has expended considerable effort to 
make the applications work together, so 
that switching from one program to an- 
other barely causes a blip on the menu bar. 

А$ a corollary to this strategy, Microsoft 
expects that advanced users and consul- 
tants will build custom solutions by using 
Visual Basic to further integrate the Of- 
fice applications. And the plumbing that 
enables all this integration is OLE. 

"An excellent example is the use of Mi- 
crosoft Office Compatible products and 
OLE to create custom applications," says 
a Microsoft document. “Users stay within 
a single, familiar Office environment, yet 
they have the benefits of solutions that are 
very closely tailored to their needs." 

Notice Microsoft's description of Of- 
fice as an "environment" in which users 
do all their work, and the reference to “Of- 
fice Compatible products." It's clear that 
Microsoft already considers Office an in- 
tegral (if not integrated) part of Windows, 
and that third-party developers will be rel- 
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egated to the role of mak- 
ing Office-compatible 
components, not Office- 
competitive applications. 
In fact, there's a new 
term for this emerging 
market niche: fourth-par- 
ty software. 

And market research 
proves it's already hap- 
pening. Dataquest reports 
that Office captured an 
overwhelming 86 percent 
of the worldwide market 
for suites in 1994, far out- 
pacing Lotus SmartSuite 
and Novell PerfectOffice. 
For business users, the 
dominant desktop OS 
isn't just Windows; it's 
Microsoft Office. 

Microsoft hopes for a 
repeat of its Office suc- 
cess with BackOffice— 
à bundle of Windows NT 
Server, Mail Server, SOL 
Server, SNA Server, and 
the Systems Management 
Server. By bundling the 
OS and these packages 
together for a competi- 
tive price, making them 
work together well, and 


Microsoft's 05 Road Мар — 


Home users 
land users with limited hardware) 


Corporate Users 
{with sufficient hardware) 


Windows 3.1 


Windows for 
Workgroups 3.11 


Windows 3.1 


Windows NT 3.51 

e PowerPC compatibility 

e Windows 55 comman 
controls and dialog boxes 


Windows 95 

* New user-imterface shell 
* Preemphve multitasking 
+ Multithireading 

• Memory protection 

» Microsoft Nebwark 

* Win32 API 


Windows NT 3.52 

* Microsoft Network 

* Windows 95 user- 
interface shell 


Nashville 
е Minor maintenance 
release 


Windows NT 4.0 

* Object-oriented architecture 

* OFS (Object File System) 

» Network OLE 

е Directory services 

* integrated ATM (asynchronous 
transfer mode} networking 

* Kerberos authentication : 

è Other major enhancements | 


Memphis 
* Last major release of 
regular Windows 


Windaws NT 
o Single, unified 06 
for all desktop users 


таги Instantly” FC 


Creare any баллга! ің 
а 


Introducing АВС FlowCharter 4.0. 
hics hea 


When it comes to creating high-quality business diagrams, tures automatic line crossovers, intelligent line routing and 
new АВС FlowCharter 4.0 gives you ultimate power, flex- Чага fields. And those are just a few of the features we've 
ibility and control. The program added to make your life easier. 
is loaded with four fully-integrat- 


ed modules specifically designed 


Right now you can get ABC 

Flowcharter 4.0 for as little as 
to meet the demands of the $99.95 upgrade. And you can 
business graphics user. Whether upgrade from any business 
you need to create complex graphics program you already 
flowcharts for TOM and BPR, 


analyze your statistical data, or 


5 (ABC Viewer") 


A | ting (ABC L alyzer") j dq : 
RTT own. No other program gives 
Oaks ЖШ you such complete power for so 


nmm 


simply pull together clean, colorful presentation charts in little. If you want to settle for less, it's 


a matter of minutes, ABC FlowCharter 4.0 can help you your business. Contact your favorite 
accomplish your mission. Only ABC FlowCharter 4.0 fea- reseller or call 1-800-877-3040. 
с s 
MICROGRAFX MICROGRAFX 


CHILDREN 


= 


BEST [CORPORATE] ДЫ SOFTWARE 
BUY ILLU. 4 SPECTRUM 


т 
v 
Ҹ 4 | 7.5. SRP ($149.95 Canadian) for users of any Micrografx product ог any version of the following competitive products: | 
д 1 Visio, CorelFlow, AllClear, Flowcharting 4, EasyFlow, or other diagramming software. Copyright 19950 Micrografx Inc. Min 3, 1985 
aA All rights reserved. All trademarks are owned by their respective companies. ABC FowChater 40 
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making them easy to use, Microsoft wants 
to woo sites that currently depend on any- 
thing from NetWare running on a PC to 
MVS running on an ES/9000. 


The OLE Connection 

In effect. both Office and BackOffice are 
another layer of software atop the OS. It’s 
a very rich layer that provides almost all 
the capabilities needed by business users 
and also enables the construction of custom 
solutions. Through OLE integration, the 
Office and BackOffice applications ex- 
pose hundreds of their features as meth- 
ods that can be called by other OLE- 
capable programs and tools. 

OLE stands for Object Linking and Em- 
bedding, but even Microsoft rarely spells 
it out anymore because the original defin- 
ition is a small part of OLE 2.0. Indeed, 
OLE has become an umbrella-like brand 
name that covers nearly all of Microsoft’s 
technology for software integration, 
client/server solutions, and components. 

Microsoft's preferred tools for exploit- 
ing this top-layer “API” are the stand-alone 
versions of Visual Basic or VBA ( Visual 
Basic for Applications), which is integrated 
with some of the Office products. VBXes 
( Visual Basic custom controls) complete 
this picture by providing prepackaged 
components that add even more function- 
ality to the custom solutions. 

Today, OLE allows compound docu- 
ments with in-place editing and the smooth 
integration that helps make Office so pop- 
ular. OCXes (OLE custom controls). the 
32-bit replacements for 16-bit VBXes, are 
revolutionizing RAD (rapid application 
development). Right now, they're used 
mainly as design-time parts in tools such as 
Visual Basic. but a growing number of ap- 
plications will let you embed OCXes as 
run-time components, too. 

OLE automation servers are paving the 
way for tomorrow's Network OLE. Cur- 
rently, automation servers expose their 
methods to programs in the same memory 
space, like DLLs. A growing number of 
automation servers can run in any process. 
even on another networked system. Net- 
work OLE will allow these objects to be 
distributed across networks while main- 
taining security and transaction integrity. 

OLE DB, the newest member of the 
OLE family, interfaces OLE to multiple 
databases. Among them is Microsoft's fu- 
ture object-oriented file system for Win- 
dows NT (see the text box “A Peek at 
OFS” above). Ultimately. we could be 
looking at a distributed file system based 
on this technology. 

Almost all this technology is expected to 
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converge in Cairo. By then, 16- or 24-MB 
systems will be the baseline, so hardware 
shouldn’t be a limitation. Cairo will in- 
herit desirable features from Windows 95 
and Memphis, until finally the day arrives 
when Microsoft can offer a single OS to all 
desktop users. If everything goes accord- 
ing to plan, NT and BackOffice will be 
running on the network server, too. Add it 
all up, and it's a coherent plan that bets 
heavily on market momentum and syner- 
gy, not stealth or even superior technology. 


Clearing the Confusion 

Because Windows 95 is based on Win32 
and has acquired some of NT's features, 
some people are confused over which Win- 
dows to use. But Microsoft's delineation is 
quite clear: Windows 95 is for anyone who 


doesn't have the hardware to comfortably 
run NT and also for home users who play 
games. (After years of denial, the com- 
puter industry has finally recognized en- 
tertainment software as a critical category. 
Windows 95's WinG and WinToon ex- 
tensions are designed for better games.) 

According to Microsoft, NT is for 
everyone else—especially business users 
who can appreciate its robust security, su- 
регіог crash protection, symmetric multi- 
tasking, and CPU portability. Ultimately, 
however, Microsoft would love it if its 
software were running on all hardware, 
everywhere. Ш 


Tom R. Halfhill is a BYTE senior editor based in 
Sun Mateo, California. You can reach him on the 
Internet or BIX at thalfhill@ bix.com. 
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The Elegant Kludge 


Windows 95 may push the Windows 3.1 architecture as far as it can go 


RANDALL C. KENNEDY 


l'indows 95 is a remarkable evo- 

MN lution of the Windows architec- 

| ture. Its new interface is easy to 

customize and navigate. It runs 

16- and 32-bit applications better than ever. 

It also has such advanced features as Plug 

and Play and built-in networking. There 

is no doubt that it will make the lives of 
millions of PC users better. 

Yet despite the advances that Windows 
95 represents, there are still Windows 3.1- 
isms. For most users, these architectural 
anachronisms may mean nothing more 
than an occasional unexpected crash. But 
they also lend tremendous weight to Mi- 
crosoft's assertion that Windows NT and 
not Windows 95 is the preferred solution 
for advanced business users, who need se- 
curity and superior crash protection. 


View from 10,000 Feet 
уона һа$ dore an impressive job 
flushing out the features list for Windows 
95. It has probably the best support for 
mobile computing of any OS, the built-in 
communications features are extremely 
impressive, and it offers a fix to the long- 
standing complaint that Windows will run 
only a few applications before stating that 
it doesn't have enough memory. 
Portable computer users will love the 


your machine, Windows 95 knows that 
you're connected to an external monitor 
and runs at a higher resolution. Undock, 
and it knows that it should be running at a 
lower resolution. 

Users on the go will also like the Brief- 
case, a file-synchronization tool built into 
Windows 95. When you leave your office, 
you can pack the Briefcase with the files 
you need and load it onto a notebook. 
When you return, simply load the Brief- 
case back onto your desktop and synchro- 
nize the contents. Windows 95 examines 
the individual files for changes and auto- 
matically updates your originals to reflect 
work done outside the office. 

Windows 95 is also a great communi- 
cator. If you're on a LAN, you'll find that 
Windows 95 not only supports all the com- 
mon network protocols and adapters, it 
makes them easy to manage through a 
simple control panel applet. 

For telephone-based communications, 
you have Microsoft Exchange. The bun- 
dled Exchange client, which includes fax, 
E-mail, and Microsoft Network subsys- 
tems, provides many features that you had 
to purchase separately under previous Win- 
dows versions. For example, the Microsoft 
Network client will enable on-line soft- 
ware distribution and technical support. 


64-KB resource heaps enables you to run 
more applications before you encounter 
out-of-memory error messages. For ex- 
ample, with Windows 3.1, you could gen- 
erally run three to five applications at once. 
With Windows 95, you can generally run 
a mixture of six to 12 DOS, 16-bit Win- 
dows, or 32-bit Windows applications. 


Fixing Problems 
Windows 95's stability, networking sup- 
port, and user interface are unquestion- 
ably improved compared to DOS and Win- 
dows 3.1. But they aren't all at the level 
that users of OSes such as OpenVMS, 
Unix, and even Windows NT expect. 
One of the problems in Windows 3.1 is 
that a single application can crash the en- 
tire operating environment, forcing a re- 
boot. Similarly, Windows 95 bares much 
of the OS's core to running applications. 
For example, the critical USER and much 
of the GDI (Graphical Device Interface) 
code—which provides window manage- 
ment and graphics services to applica- 
tions—is still 16-bit and runs in the same 
address space as 16-bit applications. A 
buggy 16-bit program can potentially hang 
the virtual machine in which USER and 
GDI run or, worse still, stomp all over 
USER and GDI themselves, bringing the 
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docked and loads appro- 
priate drivers. So, for 
example, when you go 
into the office and dock 
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Even 32-bit applications can bring the 
system down. Much of the lower | MB of 
the Windows 95 system code's address 
space (i.e., the System VM) is wide open 
to operations by Win32 applications. 

Multitasking is another potential sore 
spot. Windows 95 routes all USER API 
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calls through the 16-bit System VM, which 
is also where 16-bit applications execute. 
If a 16-bit program hangs the System VM 
by refusing to process messages (the most 
common type of failure among existing 
Windows applications), all other process- 
ing eventually comes to a standstill. Until 
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you clear the errant 16-bit program ( Win- 
dows 95 has a good facility for killing it) 
and thus free the System VM, other run- 
ning programs—even 32-bit ones—are 
blocked from executing. 

Finally, there’s Windows 95’s new GUI, 
which is different. Most users think it’s 
an improvement. But if you're in charge of 
IS, even if you ignore the retraining costs 
associated with a wholesale change in the 
GUI, there are holes in the Windows 95 
object-oriented implementation that can 
be annoying. The lack of a SOM (System 
Object Model), such as the one in О$/2, is 
a good example. With no centralized object 
manager to track object interdependen- 
cies, links between visual elements and 
the underlying file system are fragile. Thus, 
if you move a file to another volume, all 
shortcuts to it are broken. Similarly, if you 
rename a DOS executable file from a DOS 
prompt, you'll get the same result. 

Ghost in the Virtual Machine 

Under Windows 3.1, a simple, protected- 
mode, 32-bit VMM (virtual machine man- 
ager) runs the show. You probably know 
this as WIN386.EXE, that large executable 
file sitting in the SYSTEM subdirectory 
of any Windows 3.x installation. WIN- 
386's job is to juggle the various Windows 
VMs—the System VM and any VDMs 
(virtual DOS machines)—to make Win- 
dows 3.1 work. 

The key component the VMM manages 
is the System VM. It's essentially an ex- 
tended VDM. The System VM provides 
DPMI-based (DOS Protected Mode Inter- 
face) extended memory to all running Win- 
dows applications. Windows applications 
execute in the System VM, in a shared ad- 
dress space stretching in linear memory 
from 2 to 4 GB. This shared VM also 
houses the window management ( USER) 
and graphics (GDI) subsystems, as well 
as any VxDs. In essence, Windows 3.1 
operates in one chunk of memory. 

This model still applies under Windows 
95—with some modifications. Like Win- 
dows 3.1, all 16-bit Windows applications 
execute in a shared address space in the 
upper 2 GB of linear memory. However, to 
provide support for 32-bit Win32 appli- 
cations, Windows 95 modifies the origi- 
nal VMM in two ways. 

First, Windows 95 revises the linear- 
memory map of the OS. It exploits the re- 
gion from the lower 1-GB range (just 
above 4 MB) up to 2 GB to provide an ad- 
dress space for Win32 processes. Win32 
applications are mapped into this region 
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at run time and make their API calls to 
subsystems and VxDs located in the upper 
2 GB. The result is a 4-GB address space 
for the Win32 application—the lower 2 
GB for the program's own code and data, 
the upper 2 GB for the OS. This configu- 
ration is similar enough to Windows NT 
that Win32 applications will execute on 
either platform (with a few exceptions, 
most notably applications that rely on NT 
security APIs). 

But applications compatibility is where 
these similarities end. Under Windows 
NT, each process is isolated in its own pri- 
vate 4-GB VM. API calls are intercepted 
by subsystem “stubs” located in the upper 
2 GB of the address space and sent through 
a special message-passing mechanism in 
the Windows NT Executive 
(the local procedure call facil- 
ity). They are then processed 
by the real subsystems that re- 
side safely in their own isolat- 
ed VMs. This protection mod- 
el is remarkably secure, which 
makes NT extremely hard to @ 
crash. 5% 

Windows 95, on the other 
hand, loads each Win32 pro- 8 
gram into the System VM. Asa 
Win32 program executes, its 
address space is also the ad- 
dress space of the System VM. 
Here's what goes on there. The 
upper 2 GB contains most of 
the Windows 95 subsystems, 
including the system and net- 
work cache, while the lower 1 
MB contains the real-mode 
DOS image from boot time as 
well as parts of the 16-bit Win- 
dows subsystems (1.е., USER, 
GDI, and KRNL386). 

This model enhances per- 
formance because all the code 
is running in the same VM, 
eliminating costly local proce- [gy nm 
dure calls. But it also increases | 
the risk of a debilitating crash 
because the Win32 program 
can write to almost all of the upper 2-GB 
and lower 1-MB regions. 

The second way in which Microsoft 
modifies the Windows 95 VMM is by 
adding support for threads within Win32 
applications. A multithreaded application 
appears more responsive to the user by 
breaking itself up into small pieces, each of 
which can be scheduled independently by 
the OS's scheduler. 

Multithreaded applications assume a 
preemptive multitasking model. In other 
words, the OS should be able to schedule 
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when applications will have the CPU’s at- 
tention. But this is not always the case 
with Windows 95. Although the VMM 
scheduling is itself preemptive, it’s still at 
the mercy of 16-bit Windows applications 
because the OS relies on 16-bit code in 
key arcas. To retain a high degree of com- 
patibility, Microsoft kept some of USER 
and GDI 16-bit. Existing 16-bit Windows 
applications interact with these modules 
directly, as they do under Windows 3.1. 
API calls from Win32 applications first 
go through a thunking layer that translates 
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them into 16-bit format. 

The code used in these 16-bit modules is 
based on the same single-tasking, non- 
reentrant code found in Windows 3.1. To 
protect these sensitive structures from over- 
loading in a preemptive environment, the 
designers of Windows 95 serialized ac- 
cess to them. Only one task can execute 
in the 16-bit USER or GDI modules at a 
given time—all other processes are 
blocked until the program either finishes 
with the code or is preempted by the Win- 
dows 95 scheduler. continued 
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When dealing with Win32 applications, 
Windows 95 indeed behaves like a pre- 
emptive multitasking OS. But, because 
16-bit Windows applications weren't de- 
signed to be preempted—and most break 
when you interrupt them improperly—Mi- 
crosoft kept Windows 3.1's cooperative 
multitasking model when executing 16- 
bit applications under Windows 95. 

In a nutshell, when a 16-bit program ex- 
ecutes, all other programs are blocked from 
running until the 16-bit program “yields” 
(slang for making one of the known API 
calls that let the Windows cooperative 
scheduler switch tasks). This is true even of 
Win32 programs. Although they are pre- 
emptively scheduled and exist in their own 
address spaces, they must still make API 
calls to the 16-bit USER and GDI heaps. 
As long as a 16-bit program is executing, 
access to USER and GDI is blocked. If a 
16-bit program hangs, all processing will 
eventually halt as thread after thread blocks 
on the unavailable USER and GDI. 

In addition to the changes to the VMM, 
one of Windows 95's most highly touted 
features is support for a 32-bit file system 
called VFAT (Virtual File Allocation 
Table). It is based on the FAT (file allo- 
cation table) file system that DOS has used 
for years. Windows 95 moves the code 
into protected mode, implements it in 32 
bits, and, through a clever use of extra, 
hidden directory entries, adds support for 
long filenames. 

The first two points affect perfor- 
mance—VFAT, like 32-bit File Access in 
Windows for Workgroups 3.11, screams. 
The last point, long filenames, benefits the 
broadest range of users. No longer do you 
have to truncate document descriptions to 
fit the eight-dot-three straitjacket of DOS's 
FAT implementation. Windows 95's long 
filename support is compatible with Win- 
dows NT. You can dual-boot the same sys- 
tem and gain access to long filenames in 
both environments. 

In terms of the big picture, VFAT is the 
first product of Microsoft's efforts to mod- 
ularize Windows. Under Windows 3.1, 
disk I/O was handled by DOS (with a lit- 
tle help from the BLOCKDEV and ІМТІЗ 
VxDs). While effective, this model was 
monolithic and tied to FAT devices. Under 
Windows for Workgroups 3.11, Microsoft 
laid the foundation for VFAT by changing 
to an IFS (installable file system) model. 
File system drivers plug into the IFS Man- 
ager, letting you add new file systems at 
will and making the environment more ex- 
tensible. In a way, WFW's IFS was a kind 
of dry run for Windows 95's VFAT. 

In theory, you should be able to plug 
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just about any file system into the Win- 
dows 95 IFS model. In practice, this isn't 
as easy as it sounds. Advanced file sys- 
tems often include security or other plat- 
form-specific functions that would be dif- 
ficult or impossible to support under 
Windows 95. IFS's most compelling use 
will likely be as a method to get nonstan- 
dard storage media—and in some cases, 
network transports such as NFS—to work 
better under Windows 95. 
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inside tne whale 

It’s the people who will see the innards of 
Windows 95 the most (mostly program- 
mers writing VxDs) who will have the 
clearest picture of the differences between 
Windows 95 and Windows NT. That’s 
where you see how the OS protects sensi- 
tive memory areas. 

When you look at the world from the 
vantage point of an Intel CPU, you see it as 
a series of programs running at different 
privilege levels—or protection rings— 
within the scope of the memory manage- 
ment scheme. At the very heart of the en- 
vironment is the kernel, which is the first 
program to take control of the CPU. 

Under Windows 95 and Windows 3.1, 
the VMM is the kernel. The core OS ser- 
vices (the VxDs) execute beside it in ring 
0, while applications (DOS, Win16, and 
Win32) mun in ring 3. In Windows NT, the 
kernel is part of the Executive, a set of 
core OS services that run at ring 0—the 
most privileged level of the CPU's mem- 


ory and execution scheme. As with Win- 
dows 95, Windows NT (Win32) applica- 
tions run in ring 3. 

Because they run in ring 3, applications 
aren't as privileged as the kernel or other 
core OS services. For example, the VMM 
can deny them access to certain hardware 
resources or force them to go through 
VxDs. Consequently, it's harder for them 
to crash the entire OS than it was under 
Windows 3.1. 

Windows NT doesn't allow anything 
into ring 0 except the OS. But Windows 95 
runs VxDs there. In addition, to maintain 
compatibility with Winl6 and DOS ap- 
plications, Windows 95 fails to exploit all 
the CPU's available protection mecha- 
nisms, For example, Windows 95 lets DOS 
programs directly control interrupts, im- 
proving performance but also potentially 
hanging the entire system if a DOS appli- 
cation goes south. 

Win32 applications can also cause prob- 
lems. To maintain compatibility with 
Win32 programs written for Windows NT, 
Windows 95 maps them all into the same 
address range in linear тетогу—0 to 4 
GB. Although parts of this memory are 
protected (the lower 64-KB region), other 
parts aren't (e.g., the upper 1-GB region). 

This means that a Win32 application 
has complete read/write access to VxDs 
such as the IFSMgr (installable file sys- 
tem manager) or VCACHE (the protected 
mode disk and network cache). In a perfect 
world, Windows 95 could conceivably 
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protect this sensitive upper | GB by mak- 
ing all its pages read only, but this in turn 
would break any 16-bit Windows appli- 
cations that directly manipulate VxD data 
(a common occurrence). 
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Thunking is the term used to describe how 
Windows 95 lets its newer, 32-bit compo- 
nents talk to its older, 16-bit components. 
Getting these two worlds to communicate 
is no trivial task. The 16- and 32-bit ver- 
sions of the Intel protected mode are very 
different environments, and code written 
for one cannot simply call on code written 
for the other. 

To begin with, the packaging of the API 
message parameters are different: 16-bit 
programs communicate using the 16-bit 
wParam and lParam variables, while 32-bit 
programs communicate using a 32-bit 
wParam. Similarly, the memory addresses 
specified in these message parameters must 
be reformatted to the scheme in use by the 
receiving program (32-bit for Win32 pro- 
grams, 16-bit for Win16 programs and 
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USER/GDI). 

There must be a conversion mechanism, 
which is exactly what a thunk is: a mech- 
anism for converting 32-bit API calls into 
16-bit and vice versa. In Windows 95, 
thunks facilitate communication between 
the 16- and 32-bit sides of the OS. Each 
major 32-bit component in Windows 95 
has a 16-bit counterpart. For example, 
USER32 works in conjunction with the 
16-bit USER in the System VM (which is 
also the source of numerous bottlenecks). 
Similarly, GDI32 thunks down to the 16- 
bit GDI. Even KERNEL32 thunks down to 
the 16-bit KERNEL for many functions, 
such as managing current drive and direc- 
tory information. 

Beyond that, every single Win32 appli- 
cation has a corresponding data structure 
stored in real-mode DOS conventional 
memory. When a new program (Winl6 
or Win32) is launched under Windows 95, 
the Create Process API call—generated 
by KERNEL32.DLL —is thunked down 
to the 16-bit KERNEL, which in turn cre- 
ates a new TDB (Task Database) entry for 
it in the 16-bit side of the environment. 

The creation of TDBs under 16-bit Win- 
dows requires that KERNEL call all the 
way down to good old real-mode DOS, 
which then creates a corresponding PSP 
(Program Segment Prefix) entry in con- 
ventional memory. This sequence occurs 
for both 16- and 32-bit applications, with 
the only exception that the TDBs for 
Win32 programs are stored in extended 
memory (but their PSPs are still created 
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and managed in conventional memory). 

The practical ramifications of this de- 
sign are twofold. First, because all run- 
ning applications have a corresponding 
real-mode PSP, and because PSPs take up 
conventional memory, Windows 95's abil- 
ity to run large numbers of applications is 
directly affected by the amount of available 
conventional memory your system has at 
boot time. (Sound familiar?) Second, with 
thunking going on, you have to wonder 
what the impact is on performance. 

Windows 95 does a relatively good job 
of streamlining the thunking layer's per- 
formance. For most tasks, you shouldn't 
see any serious performance penalties. 
And because the only benchmark platform 
against which you can measure Windows 
95's Win32 applications performance is 
Windows NT, and because Windows NT 
uses a more demanding client/server exe- 
cution model, it's nearly impossible to de- 
termine just how well a Win32 program 
might execute in a fully 32-bit setting that 
isn't a client/server one. 

You're most likely to see the real bot- 
tleneck under Windows 95 in the serial- 
ized 16-bit USER and GDI code and, to a 
lesser extent, KRNL386. While thunking 
probably won't hinder Windows 95 per- 
formance, these 16-bit bottlenecks might. 


The Bottom Line 

Despite any engineering compromises 
made by its tough requirements for back- 
ward compatibility, Windows 95 has some 


engineering feats. Dynamically loadable 
VxDs, Plug and Play support, and a new 
interface make it a compelling upgrade. 

But many of Windows 95's other “new 
technologies" are merely adaptations from 
previous Windows incarnations. The ISF, 
most of the core VxDs, and even the VMM 
itself have their roots in Windows 386, a 
1988 product. (We will be reviewing Win- 
dows 95 fully in an upcoming issue.) 

Our verdict: If you play games, want a 
near guarantee of backward compatibility, 
or want incredibly complete driver sup- 
port for your hardware, Windows 95 is the 
OS for you. If reliability or multitasking 
performance are more important to you 
than a slick interface and Plug and Play 
support, you should seriously consider 
Windows NT and whatever hardware pur- 
chases that upgrade would require. Mi- 
crosoft is moving toward an all-Win32 
world as fast as it can, so, unless you're a 
serious game player or have applications or 
hardware not supported by Windows NT, 
it might be better to bite the bullet now 
and switch to a fully 32-bit OS. 

In any event, you should be running 
tests on Windows NT to determine what it 
does well for you and, if you're in charge 
of any number of computers, whose you 
should consider upgrading. 8 


Randall C. Kennedy is coauthor of the forthcom- 
ing Windows 95 Bible and author of Migrating 
to Windows NT. You can reach him at rck@dnai 
.com or editors bix.com. 
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quality business diagrams, new ABC 
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Machine Learni 


PETER WAYNER 


ou know the three great lies, 
right? The check's in the 
mail, I'll call you right back, 


and artificial intelligence is right around 
the corner. It’s easy to slam all forms of 
AI. In the world of computer science, 
AI research is often the most far-flung, 
blue-sky, and dreamy combination of 
mathematics and philosophy you can 
imagine. 

But not all АТ research is reaching 
for impossible goals, Scientists through- 
out the field have created many algo- 
rithms that successfully learn straight- 
forward abilities. If the context is 
well-defined and the bounds of the 
problem can be correctly encoded for 
the computer, then these algorithms can 
often pick up a pattern and learn to pre- 
dict it successfully. These techniques 
can be used in applications that include 
agriculture, medicine, economics, and 
engineering. 


Finding a Pattern 

Databases rich with patterns are be- 
coming common in all industries. En- 
gineering firms now have good data on 
all parts of the engineering process and 
can use that data to produce better de- 
signs. Manufacturing companies need 
to be aware of sharp changes that might 
occur in any product (e.g., when another company introduces a 
significant competing product). Information suppliers can track 
the use of Web browsers to determine how people are reacting and 
can make choices about which information to choose next. 

The most important stumbling block to using any of these al- 
gorithms is defining the logical structure of the problem so that 
the problem can, in essence, be explained to the computer. This 
means that large, vaguely defined problems, such as achieving 
peace in the Middle East, cannot be solved with pattern recog- 
nition. But more reasonable questions can be answered. For in- 
stance, is there a relationship between the disease that a set of pa- 
tients has and their symptoms? If all the details are recorded, 
many machine-learning algorithms can identify the connections. 


Al is becoming 
a reality as pattern- 


recognition programs 
can now prove 


— a 


One of the groups successfully bridg- 
ing the gap between abstract theory and 
applications is MLI (Machine Learning 
and Inference Center) at George Mason 
University in Fairfax, Virginia. The cen- 
ter, headed by Ryszard Michalski, pro- 
duced a number of successful applica- 
tions by working with well-defined problems, categorizing 
diseases, identifying objects in images, and combing databases for 
information. 

Much of the work emerging from the MLI concentrates on 
finding the best logical rules for the data. Such learning pro- 
grams strive to generate knowledge such as “Cars have four 
wheels, and bicycles have two.” More statistically based learning 
algorithms might examine a set of bikes and cars and determine 
that the threshold that separates the two is three wheels. The dif- 
ference is subtle. Learning algorithms aimed at finding rules 
shine on problems that have a fixed set of solutions. Statistical ap- 
proaches do better where the dividing line is less obvious (e.g., the 
difference between tall people and short people). continued 
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Learning Systems 


One of the better examples of the MLI ap- 
proach to machine learning is the Inlen 
system. Inlen searches through large data- 


bases to find significant pat- | 


terns. Supermarkets, for in- 
stance, encourage shoppers to 
join discount clubs so that they 
can generate profiles of their 
consumption. The IRS is wide- 
ly believed to use pattern- 
recognition algorithms to iden- 
tify suspicious tax retums. And 
federal law enforcement agen- 
cies are also believed to scan 
financial transactions to iden- 
tify money laundering. 

The Inlen system works 
with a relational database. Pat- 
terns are extracted from the 
database using a variety of dif- 
ferent learning algorithms. The 
Inlen system is, in a sense, 
merely a CUI (common user 
interface) to some of these al- 
gorithms. 

One of the algorithms used 
in the system is called Sparc 
(no relation to the chip). Sparc 
finds patterns in sequences of 
data and attempts to predict 
the next element. For instance, 
if the sequence were “circle, 
triangle, square, circle, trian- 
gle,” then Sparc would predict 
that the next element was 
square. 

The Sparc algorithm works 
by analyzing the sequence 
with three different submod- 
ules. One submodule looks for 
periodic patterns like the one 
in our “circle, triangle, square” 
pattern by trying all potential 
period lengths and looking for 
alignment. 

Another submodule search- 
es for dependencies that may 
not be periodic. For instance, 
only squares come after trian- 
gles in the following sequence, 
"circle, circle, triangle, square, 
circle, square, circle, triangle, 
square, circle." The algorithm 
starts by generating hypothet- 
ical rules from single items in 
the series and then tries to see 
which rules hold generally. 
Normally, the algorithm will 
pick the shortest explanation 
possible. 

Sparc's third submodule 
tries to combine several simple 


rules in what is called dis- mam 
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junctive normal form—that is, the sub- 
module will look at a more complicated 
pattern and realize that one rule holds in 
some parts of the series and another rule 


holds in others. The submodule would 
combine the two rules with an OR and 
produce a rule that is general to the series. 

The Inlen system also includes many 


other modules. One called Clus- 
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Here we have a group of 
talking heads. Some of 
them are In a club, 
some don't get to be in 
the club. It's up to a 


machine-learning 
algorithm to figure out 
why some of the heads 
get in and why some 
don't. The algorithm 
takes a set of photos 
and figures out a rule it 
can use In the future. it 
uses concrete features, 
such as the shape of 
the eyes, hat, and 
mouth, and generates 
some rules, 


First, our algorithm creates some 
hypothetical rules from the first 
example it comes across. It doesn't 
know yet whether one of these rules Б 
right or whether H's some 
combination—it has only one 
example to go on, 


Has eyes 

Has a smile 

Has a round head 
Has a triangular hat 
Has round eyes 


Has a round head 
Has a triangular hat 
Has round eyes 


The algorithm runs its examples by the rest 
of the "In" crowd, ruling some out in the 
process. (In the example, it rules out only 


one, but in a real example, there would 
probably be more potential rules.) 
Has a triangular hat Has а head and 
Has a head and Has a hat Has a round head 
Has a head and Has eyes С 
Has a head and Has a smile 2 


Now it knows what It takes to get Into the club, but it's a long 
list, Sa the algorithm looks at the heads that were excluded to 
see what they don't have іп common with the members of the 
club. At this point, it starts to put the rules together with “and”s 
and “ors, and the list gets long. We aren't showing ail of it. 


— 


Has round eyes and 
Has a smile 


Finally, after analyzing the 
entire set of examples, the 
algorithm deduces the 
simplest rule. It might not be 
the only rule or eveu the 
correct rule for all cases, but 
И describes the set of data 
that it had to work with. 


Bob 


Marsha 


data. Another called Eventree 
generates decision tree rules 
built up of IF... THEN clauses. 


Joining Results 
The process of combining the 
results from Inlen's modules 
can be complicated. Michals- 
ki's center is exploring several 
different methods for combin- 
ing these rules. The classic 
method, deductive logic, forms 
new results by recognizing that 
if А implies B and B implies 
C, then A implies C. It's 
straightforward and easy to im- 
plement. But the Inlen system 
also includes processes for 
generalizing, specializing, ab- 
stracting, and concretizing, the 
knowledge built up by the 
modules. These are major 
components of Michalski's In- 
ductive Theory of Learning. 
Generalization, for instance, 
refers to an inference (c.g., if 
three students in the same class 
were assigned homework, then 
all students of this class were 
probably assigned homework). 
The system applies specific 
knowledge to a more general 
set. Complementary to gener- 
alization is specialization (e.g., 
if all students were assigned 
homework, then a specific stu- 
dent probably was). 


Getting Answers 

One of the big hurdles for all 
machine-learning algorithms 
is solving problems in an ac- 
ceptable amount of time. Many 
of the problems fall into a class 
known as NP-complete, which 
means that there is no known 
efficient algorithm for finding 
the correct answer. This is be- 
cause the number of potential 
answers can grow exponen- 
tially with the size and com- 
plexity of the answer. 

The common solution in 
machine learning is to limit the 
size of potential answers, usu- 
ally by creating hypothetical 
rules and ranking them. А! 
each step in the recognition 
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Machine Learning 


process, the number of potential new rules 
may grow significantly, so the algorithms 
rank new ones and eliminate the worst. 
Ultimately, this process may exclude the 
best final answer because preliminary ver- 
sions of it don't make the cut along the 
way. 

Evaluating the quality of machine-learn- 
ing algorithms can be complicated by the 
fact that many algorithms are designed to 
perform well on particular types of prob- 
lems. The rule-based systems emerging 
from the MLI are adept at picking up log- 
ically structured patterns (e.g., “а baseball 
player is a Yankee if the uniform has pin- 
stripes"). More ambiguous relationships 
like the distinction between a tall and a 
short person are often hard to character- 
ize with this more logical approach. In 
such cases, algorithms involving neural 
networks shine. 

The machine-learning community re- 
cently held a competition to test learning 
algorithms. There were three different 
problems presented to the algorithms. The 
first was intended to be easy for symbolic 
systems—the solutions were generated 
from simple symbolic rules. The second 
test was tuned for neural networks; it re- 
quired the algorithms to identify sets that 
might be described by a pattern. Here's 
an example: If a man satisfies two of these 
three attributes, then he's an acceptable 
date: tall, dark, and handsome. These prob- 
lems can be difficult for symbolic learning 
algorithms to grasp because their descrip- 
tion can grow exponentially complex. The 
third test involved a more symbolic ap- 


proach with added = ТЕ in 4 
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noise. 

The AQI7 pro- 
gram from the MLI | 
was the only one to | 
score 100 percent on 
all the tests. It suc- 
ceeded on the more 
difficult second test 
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because it is not a typ- 
ical rule-generating | | 
algorithm. The win- |< 
ning AQ-17 algo- 
rithm used a feedback 
mechanism to gener- 
ate synthetic attrib- 
utes that could reduce 
the complexity (e.g., 
tall and dark). This synthetic approach re- 
ally shines in cases where the number of 
different attributes in the set grows. 


On to Applications 

The machine-learning algorithms are re- 
ally just abstractions and are not tuned to 
any particular problem. The trouble is find- 
ing a domain that is structured enough to 
allow computer representation. The sci- 
entists at the MLI are experimenting with 
engineering problems—a domain rich in 
mathematical structure. 

The MLI is investigating automotive 
design with Chrysler's Technology Center 
(Auburn Hills, MI). The team analyzed an 
automobile suspension system and tried 
to determine what features affected its 
manufacturability. The MLI reports that 
the initial results are promising. 


Trains can only ba moved to blank squares (or be daletad) 


Bored? Challenge an AI to figure out your pattern. Here, a program called 
INDUCE takes some basic train types that you put together and figures out 
what makes a safe train “safe” by comparing it to a series of "unsafe" trains. 
Just click on the button, and it will figure it out. 


Bridge design also presents another 
complicated, but well-structured, set of 
problems. Unfortunately, there are a lim- 
ited number of training examples avail- 
able to tune the system. 

These applications for machine learn- 
ing might not have the flash of the robots 
created by Hollywood scriptwriters, but 
they may grow to fill valuable niches. At 
this stage, they require a well-defined prob- 
lem to operate, but this isn't a horrible lim- 
itation. The world is exploding with data, 
and even the simplest patterns could be 
quite valuable. Machine-learning algo- 
rithms can help find these patterns. ІШ 


Peter Wayner is a BYTE consulting editor 
and the author of Agents Unleashed (AP 
Professional, 1995). He can be reached at 
pew Gaccess.digex.net. 


PATTERNS IN THE CODE 


There are two major approaches to ma- 
chine intelligence and pattern recogni- 
tion. The first tries to remake the world 
according to the mind of the computer by 
creating a clear, logical representation of 
the pattern. The second tries to fit the 
data with a statistical representation. 
Neither is good for both cases, but both 


have their successes. 


Logical Matrix 

Many patterns in the world make 
logical sense. Day follows night. 
Spring follows winter. Logical pat- 
tern-recognition algorithms are 
great at finding these patterns whether they are 
big or small. 


There are two parts to these algorithms: a pattern 
generator and a pattern evaluator. The algo- 
rithms generate plausible patterns and test them 
against the data to see if they fit it well. The 
evaluator must choose the best pattern that is of- 
ten the simplest. 


Statistical Whims 

But many comers of the world are 
not cut perfectly. How old is old? 
When Is soon? Problems like these 


demand guesstimates that statistical algorithms 
generate well. These algorithms compare the se- 
quences against each other and effectively ren- 
der an opinion. Correlation matrices and co- 


variance are important to making the final 
decision. 


Combining the two algorithms often makes the 
most sense. А logic algorithm can define a pat- 
tern that comes close, and a statistical algo- 
rithm can refine the parameters. 


One of these things is not like the other, and 
that algorithm in the corner is going to tell us 
which. 
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The End of Programming 


DAVID S. LINTHICUM 


AD (rapid application de- 
velopment) tools are the mi- 
crowave ovens of the pro- 


gramming world—they're new, they're 
fast, and they'll probably make a lot of 
people's lives easier. However, as any- 
one who has put aluminum foil into a 
microwave knows, you'll see benefits 
only if you use the tools properly. 

When all the hype has settled, RAD 
tools promise two advantages over tra- 
ditional programming. The first ad- 
vantage is a shorter, more flexible de- 
velopment cycle, enabling you to leap 
directly from prototype to finished ap- 
plication. The second advantage is that 
a reasonably sophisticated end user can 
develop applications. 

Sound too good to be true? Some- 
times it is. RAD tools often require you 
to write code. But if you use them prop- 
erly, you can reduce many program- 
ming tasks to drag-and-drop simplicity. 


RAD's History 
The roots of RAD lie in the prototyping 
tools of yore. With such tools, devel- 
opers could quickly mock up an appli- 
cation so the end user could see and 
experience it before the design was fi- 
nalized. Prototypes were the ultimate 
design tool, because they virtually elim- 
inated misunderstandings about an ap- 
plication's look, feel, and capabilities. 
Once the developer and end user agreed 
on a prototype, the developer simply 
created an application that looked and acted like the prototype. 
But these prototyping tools usually provided only “smoke and 
mirrors" for the developer. Prototypes rarely became final ap- 
plications. After finishing a prototype, the developer might ac- 
tually build the application in a language such as COBOL or C. 
If this seems wasteful, that's because it is. Developers were 
building the application twice. To solve this problem, RAD tools 
extend the capabilities of prototyping tools by providing devel- 
opers with everything they need to build a prototype as well as turn 


promises 


Rapid application 
development 


applications without 
programming. Does 
it deliver? 


it into a fully functional application. 

It's a fairly elegant solution. Developers 
build applications with RAD tools primarily 
by designing the interface. They assemble 
components such as buttons, menus, data win- 
dows, and combo boxes. Developers are more 
concerned with what the program does than 
they are with how it does it. They show the 
application to users, get feedback, and make 
modifications to the application. This pro- 
cess continues until the user is happy. 


Speed Over Design 
Some traditional systems developers criticize this type of spiral 
development as a process of getting it wrong many times before 
getting it right once. Forgoing the design stage may cost more in 
the long run, they say, arguing that poorly designed applications 
are difficult to maintain, upgrade, and port. 

The "design-on-the-fly" method of development that RAD 
promotes does create applications quickly, but you then have to 
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live with the application after deployment. 
Many RAD applications require a lot of 
fixing and redeployment cycles after de- 
livery to get them right. This is known as 
the prototyping death spiral, and it could 
lead to user dissatisfaction, wasted money, 
and a short life span for the application. 

From a design viewpoint, the key to 
good RAD development is to keep an eye 
on the big picture. When using RAD, or- 
ganizations should not neglect the busi- 
ness objectives of the application. Devel- 
opers need to design applications that take 
the greatest advantage of the object-ori- 
ented-like features that most tools provide, 
and that requires planning the application's 
implementation. Without careful planning, 
an application could fail to take advantage 
of reusable application components— 
worse, the application could become an 
unmaintainable mess. 

Even if you save time when you're de- 
signing an application with a RAD tool, 
you may lose that time when you execute 


Symantec's Enterprise Developer lets 
developers place business rules inside 
a special repository, thus saving 
programming time. 


it or port it to another platform. 


preters and not compilers, and 
most interpreters execute about 
half as fast as compiled code. 
There can be a noticeable performance 
difference compared with a compiled lan- 
guage. Tools such as Borland's Delphi 
and Gupta's SOLWindows make strides 
by improving execution speed, but it will 
be some time before RAD matches the 
speed and performance of traditional com- 
pilers. 

If you choose RAD, you could also be 
locking yourself into a platform. Most 
RAD tools don't provide much cross-plat- 
form portability. Delphi and Microsoft Vi- 
sual Basic, for example, support only Win- 
dows. Some RAD tools support multiple 
platforms (e.g., Unify's Unify and Com- 
puware's Uniface). 


Get with the Programmer 

Programming without programmers is the 
way some vendors sell RAD tools. The 
idea is that by using visual programming, 
anyone can assemble applications with- 
out writing a single line of code. And if 
you believe that... 


RAD tools typically use inter- 


Here's an example. IBM's VisualAge (a 
visual-programming tool that's based on 
Smalltalk) lets developers assemble an 
application from a palette of compo- 
nents—buttons, windows, menus, and so 
on. After placing all the necessary com- 
ponents on the application window, the 
developer links such nonvisual events as 
print commands to the components. When 
the user clicks on the print button, it in- 
vokes the connected nonvisual print event. 
But VisualAge, like other “по-сойе” vi- 
sual-programming tools such as Power- 
soft's PowerBuilder and Visual Basic, 
does not let developers create all applica- 
tions visually. 

With the exception of the simplest ap- 
plications (e.g., order-entry systems and 
client databases), most developers will 
probably have to learn to program using 
the underlying programming language. 
Applications that require low-level API 
calls or have special calculation or display 
requirements will often need good old- 
fashioned programming. For example, if an 
application uses real-time data or array 
processing, it will require extra code be- 
yond the initial visual construction. 

Still, the time gained from using a RAD 
tool can be immense. Most VisualAge pro- 
grammers report the ability to create up 
to 80 percent of an application visually, 
with the last 20 percent consisting of spe- 
cialized functions. continued 


TRADITIONAL vs. RAD 


RAD isn't just a pretty face—there are some process differences between it and traditional programming. The main difference is that, as with 
object-oriented development techniques, the process Is not entirely sequential. In other words, key parts of development occur simultaneously. 


Traditional 


System 
analysis 


System 
design 


In traditional programming, you start at the top and work 
your.way down sequentially, from system analysis through 
design and programming, to testing, finally winding up 
with a product. if you have any changes, you make them at 
the appropriate stage of the process. These changes have 
a ripple effect through the rest of the process: Change 


One form of RAD 


Change 
interface 


reworking of the systems design. 


the design, and you have to change the code and retest. 
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(interface first) 


changes 
Bugs 
e 


With RAD (rapid application development), you design and prototype the interface sepa 
rately from designing and programming the rest of the system. This enables you to have 
two groups of engineers working in parallel and mostly independently. If you change the 
interface (which in traditional programming would necessitate reprogramming—possibly 
severely), you can simply relink it with the back-end code. It may not even require any 
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RAD and Reuse 

Most RAD tools provide facilities for com- 
ponent reuse, but fast development often 
means developers don't take time to de- 
sign their applications to make reuse a re- 
ality. For instance, when creating an ap- 
plication using PowerBuilder, developers 
will probably select as many components 
as possible from a library. They can use 
the components as is or modify them using 
PowerBuilder's inheritance features. But 
that's only if they have the time to browse 
the libraries to find the prebuilt objects. 

The trick to making the most of reuse in 
the RAD world is to construct from the 
generic to the specific. Build simple com- 
ponents first and reuse them throughout 
the application, making modifications as 
needed through inheritance. Good candi- 
dates for reuse include data windows, pop- 
up windows, and printer dialog boxes. 
Code reuse enables developers to modify 
an application in a single location and to 
have the changes propagate throughout 
the application, saving time in the process. 

Many third parties have taken advan- 
tage of the reuse capabilities in RAD tools 
to build plug-in libraries. A developer can 
extend Visual Basic, for example, with 
VBXes (Visual Basic custom controls) 
and OCXes (OLE custom controls) from 
hundreds of vendors. These extensions add 
functions ranging from development proj- 
ect management to sophisticated database 
access, often at prices under $100. The 
power of VBXes and OCXes is so great 
that tools such as Delphi and Oracle's 
PowerObjects have designed in the capa- 
bility to use them as well. 

Reuse does not happen by accident. De- 
velopers need to put the time into the ini- 
tial design and properly plan to set up the 
application to maximize reuse. The tragedy 
is that most RAD projects promote devel- 
opment speed, not reuse. Dozens of ob- 
ject-oriented analysis and design method- 
ologies and CASE tools assist developers 
in this process. In most RAD projects, if 
you think through the application before 
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Borland's Delphi is an example 

of a sophisticated RAD tool allowing 
developers to assemble applications from 
prebuilt components. Delphi uses an object- 
oriented variant of Pascal for low-level 
development and provides links to most 
major database servers, including Oracle 
and Sybase. 


you get lost in the RAD tool, you can 
create an application that maximizes 
the use of recycled code. 
Applications development man- 
agers need to encourage reuse among 


The process of building the application 
with the end user provides common 
ground, where the developer and the end 
user can reach an understanding as to how 
the application will appear and behave. 
But the developer is ultimately responsible 
for the long-term health of the application, 
and not just its rapid delivery. With RAD, 
developers can easily overlook critical is- 
sues during development, including struc- 
ture, consistency, design, maintainability, 
and good use of reuse mechanisms. RAD- 
developed applications may appear healthy 
on the surface, but after a short time, de- 


RAD development 
teams. RAD tools should 
include mechanisms that 
let developers locate and 
use existing objects, such 
as shared object browsers 
that provide a searchable 
database of objects for 
RAD tools that are share- 
able among developers. 


Avoiding Bad RAD 

So, is it time to trade in 
our RAD tools for more 
traditional development 
tools, such as COBOL 
and C? Or is it time for 
programmers to find a 
new line of work as RAD 
takes over? The answer 
is a loud "neither." RAD 
has tremendous powers, 
but it is not without its 


RAD APPLICATIONS 
STRENGTHS: 


Database front ends 
* sales reporting 
• decision support 
Form-driven data management 
* order processing 
* customer tracking 
е inventory control 


WEAKNESSES: 


Math-intensive applications 

* engineering 

* financial analysis 

е general ledger 
Real-time applications 

* process control 

* banking transaction 

processing 
е portfolio management 


velopers and users begin 
to discover their short- 
comings. After an appli- 
cation enters production, 
it's extremely difficult to 
correct problems that are 
normally corrected during 
development. 

Most IS organizations 
will come in contact with 
RAD before the end of 
the century. Now is the 
time to look beyond the 
hype to see what it can do 
for you. More important, 
understand what RAD 
can’t do. For all you pro- 
grammers out there, your 
job is safe... for now. Ш 


David S. Linthicum is a 
technical manager with 
E.D.S. in Falls Church, 


limits. Although it is an important part of 
the enterprise applications development 
process, it doesn't eliminate the need for a 
good understanding of business require- 
ments, a sound design, and skillful pro- 


Virginia. He's also the author of several 
books on software development and an as- 
sociate professor of computer science at a 
local college. You can reach him on the In- 
ternet at 70742.3165@compuserve.com or 
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Rancho Dominguez, Га отта 90220 

Tet (310) 537-7000 

Fax: (310) 537-1033 © F4 
Technical Support (800) SAMTRON A 
“STAR Service Conters avedable te (LS. Customers only. The EPA fnergy Star™ emblem 


dees мі тергс EPA әкіктанен of кеу product or гогика, бикйкдб ийип и 
Өнер widest місе. Sovas wre свай. 
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КА ТТ Object-Oriented Programming 


Big ООР, No Oops 


EDMUND X. DEJESUS 


issed deadlines. Poor training. Lack of com- 
mitment. These are the signposts on the way to 
Failure City. Peter Fontana knows all about 
failure. More accurately, he knows how to 
avoid it. Fontana is a consultant helping GTE make a large-scale 
OO (object-oriented) development project succeed, despite a 
path strewn with pitfalls and potholes. 

The project is astoundingly large: GTE Government Systems 
is completely rewriting the firmware and software for its new 
high-capacity ATM (asynchronous transfer mode) switch. This 
means that several dozen people have only 18 months to reengi- 
neer several hundreds of thousands of lines of code. And then they 
can start facing upgrades. 

If it sounds impossible, it is—at least if you tried to use con- 
ventional engineering techniques. There's no way this group 
could do the project in the C and Ada code that the previous 


ATM switch used. GTE knows this. That's why, from the start, 
management chose to implement an OO approach over tradi- 
tional methods. There's at least a fighting chance. Especially 
when version 2 rolls around in a few months. 


Inviting Disaster? 
Wait! Doesn't OOP (object-oriented programming) take longer 
to learn? Doesn't it generate bloated, slow code? Isn't using a new 
technique just inviting disaster? Maybe—if you burst in expect- 
ing to churn out 10,000 lines of code a day. The OO mindset is 
radically different from the traditional. 

OO development models the business problem instead of just 
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throwing code at it. It might take more time and effort but, because 
it looks at the process as a whole, a successful model can solve 
both the original problem as well as related problems. The 
expected payoff is in better problem analysis, faster develop- 
ment, higher quality code, simpler subsequent development and 
maintenance, and reduced overall cost. 

Once having decided to go OO, you may think that you just 
start coding in С++ or SmallTalk. Hardly. Writing code is a small 
part of any OO project. Choosing a method is actually step one. 

There are several OO methods, each of which determines 
much of the process a project will follow. One broad category is 
called elaborational, and includes Booch, Rumbaugh OMT 
(Object Modeling Technique), and similar methods. Attractive to 
code-oriented developers, this approach iterates through analysis, 
design, and coding, capturing additional information on each 
pass, until the final iteration is at the code level. GTE felt that this 
style was too time-intensive, required 
many highly trained creative and expe- 
rienced people, and was prone to error. 

The translational style, which includes 
the Shlaer-Mellor method (see the fig- 
ure “The Shlaer-Mellor Method” on page 

^ 76), automatical- 
ly translates ООА 

(object-oriented 

analysis) models 
| into code based 


Successfully 
piloting large- 
scale object- 
oriented 
software 
development 
projects 
requires careful 
navigation 


on the CASE in- 
formation. Parti- 
tioning the prob- 
lem into inde- 
pendent domains, 
with implementa- 
tion details sepa- 
| rate from the ap- 
plication analysis 
= | | model, allows 
~~ concurrent devel- 
opment of the application analysis and 
the translation mechanism design. Also, 
software projects tend to fix problems in the code without mak- 
ing appropriate changes to the design, and difficult disjoints 
between design and code may complicate further development. 
But translational methods help calm the temptation to fix problem 
code, since fixing the model itself will translate into changed 
code, keeping design and code in sync. Tool sets can check 
semantic correctness, consistency, and completeness. 

Starting from scratch on an OO project, as in this case, can 
be difficult, but Fontana feels that Shlaer-Mellor is a more com- 
plete method in such cases. So the GTE project adopted Shlaer- 
Mellor, supported by Cadre Technologies' ObjectTeam for Shlaer- 
Mellor running on Sun SparcStations. 


Model Merits 

"Without a method, OOP is just another way to hack code," says 
Fontana. You may find yourself tempted to grab a CASE tool 
and just start coding. It's happened often enough. But you won't 
get all the advantages of OO methods, such as reuse at the high- 
est levels, concurrent development, and simplified upgrades. The 
high-level nature of the initial analysis forces developers to think 
about, and solve, the problem more completely up-front. 

Fontana sees many benefits to Shlaer-Mellor. These include its 
concise notation, its ability to translate method to code automat- 
ically, its partitioning of the problem into logical domains, and its 
opportunities for code reuse at the domain level. 

Why not another method? Fontana preferred Shlaer-Mellor's 
concise notation, especially because this was the first foray into OO 
development for many programmers. Though other methods 
proudly claim a “rich notation," watch out: That could be a syn- 
onym for "too many choices." It's fine to have many choices if 
your entire programming staff is the cream of the crop, but for the 
rest of us, Shlaer-Mellor's more concise notation is simpler to 
learn, easier to translate into code, and less confusing, especially 
for first-time OO developers. Since many of GTE's developers had 
never used OO methods, Fontana's choice makes sense. 


The Reuse Grail 

The main reason GTE chose OO development was code reuse. 
The ATM-switch software was slated for update every six 
months—an aggressive schedule, especially for adding new fea- 
tures. Reusing code would save time and development costs and 
simplify future development projects. 

Developers aren't automatically reusers. They might require 
specific training or experience with the reuse system. Allocating 
or assigning a reuse librarian (a human being), or using a CASE 
tool like ObjectTeam, can help by building and managing search- 
able libraries of objects. Still, some programmers find it harder to 
use an existing component than to write one from scratch. 

The benefits of reuse are especially realized for large-scale, 
long-term projects with expected upgrades or future related pro- 
jects. The GTE project meets all of these criteria, and developers 
expect a large reuse bonus in terms of saved time, especially 
when related projects reuse entire domains. 


Method Minuses 

Life is not a bed of roses, even with Shlaer-Mellor OO meth- 
ods. GTE found that it had to deal with training people in new 
methods, new programming languages, new support tools, and 
new platforms. And, possibly the greatest challenge, it had to 
overcome hesitancy from workers. 

Multiple learning curves present the foremost problem. Some 
project team members required greater familiarity with new hard- 
ware (Sun SparcStations, instead of the Macintoshes most of the 
developers were familiar with), new OSes (SunOS and Solaris vs. 
MacOS), new tools (Cadre's ObjectTeam where before there 


LARGE-SCALE OBJECT-ORIENTED DEVELOPMENT 


The Problems 


* Upgrading software and firmware for 
high-end ATM (asynchronous transfer 
mode) switch. 


* Meeting demanding delivery 
schedules. 


е Allowing for possible future expansion 
into a line of products. 


* Dealing with multiple learning curves. 


The Solutions 


е 00 (object-oriented) software 
development. 


e Shlaer-Mellor method of 00 
development. 


Cadre Technologies’ ObjectTeam for 
Shlaer-Mellor CASE tool. 


* Consultants provide guidance for planning and scheduling. 
+ Training in C++ and Shlaer-Mellor method. 


The Benefits 


е On target to meet deadlines. 


» Productivity meets or exceeds пог-00 
methods. 


е Concurrent development of application 
analysis and implementation design 
saves time. 


• Flexibility allows changes to hardware implementation 
without impacting analysis. 


е Shlaer-Mellor ООА is reusable on future related projects. 
* Nonexpert developers can get up to speed quickly. 


* Management and developers gain experience for future 
projects. | ) 


Lessons Learned 


• Choose an 00 method appropriate to | 
the project before choosing the tools | 
and language. ; 


е Management support is essential. 


* Expect multiple learning curves when 
using new development technologies. 


* Build support for ОО methods with the most progressive 
workers. 


* Use metrics appropriate to method. 


* Consultants can offer valuable insights for planning and 
process. 
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was nothing), a new language (С++, in- 
stead of Ada and C), plus OO methods in 
general and Shlaer-Mellor in particular 
(rather than traditional functional decom- 
position). That’s definitely a lot to absorb. 
Fontana observes that traditional expe- 
rience can run against you, especially if 
experience means, "I'm not leaming some 
new method when the old method worked 
just fine.” To facilitate change, start with 
five or six forward-thinking people on a 
six-to-nine-month pilot project: This builds 
support for new methods. By building sup- 
port from your initial group outward, you 
don’t have to forcibly convert people. 
The key to success is to get going: Real 
pressures force organizations to face the 
changes and move forward. “To start the 
journey to get functionality to market, you 
have to step off the dock,” Fontana says. 
Take Hung Trinh, for example. He’s a 
GTE software engineer who had pro- 
grammed previous switches in assembler 
and had no prior experience with OO 
methods or C++. He found it hard to learn 


The Shlaer-Mellor Method 


Shiaer-Mellor is often used for large-scale 
and complex projects. Domains partition 
the system Into Independent areas: 
application (what the user cares 
about), software architecture 
{responsible for 
translating the 
OOA model to 
the computer | 
language}, and aL 
forth. Reuse on the 
domain level brings 
greater return on 
Investment than reuse of 
design or programming 


User 
interface 


Analyzing each domain pro- 
duces an object information 
model that defines objects, 
their attributes, and relations 
to other objects. 


other objects. 
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Each object has a state 
model to describe its behav- 
ior and interactions with 


TOOLS SUPPORTING SHLAER-MELLOR 


Cadre's ObjectTeam for Shlaer-Mellor 
(pictured at right) shows windows including 
a State Transition Diagram and a State 
Event Matrix. Available for SunOS, Sun 
Solaris, HP-UX, Digital Unix, DEC 
OpenVMS, DEC Ultrix, IBM AIX, IBM OS/2, 
and SGI IRIX. 


Objective Spectrum's BridgePoint 3.0 
provides a user interface for easy 
navigation between model components. 
Available for SunOS, Sun Solaris, HP-UX, 
and SGI IRIX. (Objective Spectrum was 
recently acquired by Project Technology.) 


eic Мыр. Mo еей Var «жарғы md 


Kennedy Carter's Intelligent ООА 
(object-oriented analysis) application 
development environment propagates changes 
to the model automatically and provides 
debugging and regression-testing support. 
Available for Sun Solaris, IBM AIX, 


SES's (Scientific and Engineering Software) 
Objectbench 

Consists of a graphical modeling tool for 
creating OOA models and an on-screen 
animated simulator for examining the dynamic 
behavior of ООА models. Available for SunOS, 


HP-UX, and DEC OSF/1. Sun Solaris, HP-UX, and IBM AIX. 


translates into code. An added benefit: He 
believes his С++ and Shlaer-Mellor expe- 
rience enhances his career. 

Appropriate support tools simplify start- 
ing with a new OO method. For instance, 
ObjectTeam supports Shlaer-Mellor 
recursive design, diagrams, and notation. 
Automating the method's details can flat- 
ten a learning curve. By contrast, software 
architect Jim Connolly feels that current 
ObjectTeam tools don't adequately sup- 
port configuration control and releases 
(especially for parallel configu- 

rations), requiring manual 
workarounds. While appreci- 
ating some features of Object- 
Team, Trinh thought the editor 
and other parts difficult to use. 
Another possible pitfall for some com- 
panies is that metrics for OOA projects 
differ from conventional metrics. Some 
may insist on using the old "x percent lines 
of code done" milestones. Project-level 
management must vigorously defend the 
new metrics to upper management. Shlaer- 
Mellor is a consistent and straightforward 
method, with discrete steps and milestones, 
although not the traditional ones. GTE's 
management uses the new metrics and has 
changed its way of reading metrics. 

Fontana has also seen upper manage- 
ment in other companies get antsy and say, 
“Мо code yet? Forget the pretty pictures, 
start coding." GTE's management has a 
more sophisticated view: They don't 
expect to see any code until they're about 
60 percent of the way along. They then 
anticipate getting 50,000 to 100,000 lines 
of automatically translated code (bug-free, 
assuming that the architecture level and 
translator are correct) in a week. Object- 
Team for Shlaer-Mellor provides checking 


Shlaer-Mellor at first, but within about 
three months he felt comfortable. À course 
in С++, building on previous C knowl- 
edge, helped clarify how the OOA model 


Application 
"domain 


Solivare 
асл ци 


itranalation) 


Hardware 


Language 


Each state has a process 
model that details the 
processing needed in each 
state. 


COST PE 


phaser 340. 


Color Laser - 


PRINTER PRICE 
phaser 340 


Cotor Laser 


Color is color, unless 
its brilliantly practical. 


It's the business printer you've been waiting for. 
Professional color so reliable, inexpensive and easy to use, 
it's a practical office tool. Speed? It's the world's fastest 
desktop color printer at 4 color pages per minute. Cost? 
Full text pages on plain paper at 3e each. Color for 116 on 
office papers. Simplicity? If you can load a stapler, you've 
mastered this machine. Reliability? Add 700 sheets and let 


it run overnight. That's robust. Price? At $4,995, 
nothing in its performance range even comes 
close. Best of all, it's from Tektronix, an industry 
leader, making world-class 
color printers for 13 years. 
The Phaser 340 Color Printer. 
So practical, it's brilliant. 


© 1995 Tektronix, Inc. АП rights reserved Tektronix 
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The ValuePro” Rackmount 
Very Affordable. 


ValuePro rackmounts aim high on performance, and 
are right on target with prices you can afford. Choose 
from 16 models which feature a variety of Pentium" 
or 80486 CPU cards, with a host of other features that 
make standard PCs miss the mark. And ValuePro 
prices are right on the money, too. For information 
on ValuePro rackmounts, or our other products for 


industrial computing, contact us today. 


Fax: 713-541-8226 *Int: 713-541-8200 * E-mail: sales @texmicro.com 


TEXAS 
Тү 
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Each year, the illegal use of software 
consumes nearly 5096 of your potential 
revenues. With the flames of piracy 
eating away at your profits, can you 
afford not to protect your software? 


Software Obtained Illegally, by region, 1993 vs. 1994 


$666,440,105 
392,687,055 


53,963,527,364 
4,350,981,640 


Software Developers: 
Software Piracy 
Burns Your 


M 
Atrica/Middle East 


$4,900,882,960 


$821,992,751 
1,334,894,665 


$2,487,360,944 
3,131,455,600 


p 
Latin America 


4 5.Сапада 


$12,840,204,124 
Tola for 1994: BB 212,700, 215 


HASP® is widely acclaimed as the 
world's most advanced software 
protection solution. Since 1984, 
thousands of leading developers have 
used over one million 

HASP keys to 
protect billions 
of dollars worth 
of software. 
Why? Because 
HASP'S security, 
reliability, and ease- | 
of-use led them to a simple 
conclusion: HASP is the most effective 
software protection system available. 


Today, more developers are choosing 
HASP than any other software 
protection method. To learn why, and to 
see how easily you can increase your 
revenues, call now to order your HASP 
Developer's Kit. 


1-800-225-4277 
A ü " A ] DI | | ) | М 


| "AU 
ы 


The Professional’ $ » Choice 


North Aladdin Software Security Inc. 
America Tel: (800) 223 4277, 212-564 5678 
Fax: 212-564 3377 
E-mail: sales@hasp.com 


Intl Office Aladdin Knowladge Systems Ltd. 
Tel: 972-3-537 5795, Fax: 972-3-537 5796 
E-mail: aladdin@aladdin.co.il 


United Aladdin Knowledge 
Kingdom Systems UK Ltd. 
Tel: 01753-622266, Fax: 01753-622262 


ax | France Aladdin France SA 
DOS, V indov Б, NT, Win 32s, Q' 5/2, Unix, Tel: 1 4085 98 85, Fax: 1 41 21 9056 
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State of the Art 


HERD 


INSTINCTS 


The difference between gagging on or grokking groupware comes 


down to overcoming technical hurdles 


emember the axiom about small-town lawyers? If 
there’s one in town, the lawyer will starve; if there 
are two, they'll both make a fortune. Ironic as it 
seems, Lotus, the leading proponent of groupware, 
must have felt like the lone lawyer as it tried to sell the concepts 
of Notes in particular and workgroups in general. 

The pioneering work in groupware is over, as IBM's bid for 
Lotus and the Notes crown jewel makes clear. The rush of other 
groupware applications coming to market proves Notes is worth 
fighting for. But companies offering you the groupware answer 
to all your problems may be holding something back. To launch 
a successful groupware installation, you'll first have to clear a host 
of technical hurdles. "Replication's Fast Track" discusses the 
problems of making sure everyone in an organization has access 
to current data, whether it's unstructured, as in Notes databases, 
or highly structured, as in relational databases. “Under Con- 
struction" outlines the problems developers face. 

Notes administrators and developers have been grappling 
with these issues for years, and they'll be front-burner items for 
the newest competitors in the groupware market. One such fac- 
tion includes IBM (with its Notes alternative), Microsoft, and 
Novell. They want to compete against Notes with fully formed 
groupware platforms. Before its Lotus offer, IBM introduced 
IBM WorkGroup, which is built on an OS/2 server and clients that 
can be either 32-bit OS/2 or Windows 3.1. The first components 
to ship were for fax, E-mail, calendaring/scheduling. and Ad- 
dressbook functions. Also due out this year is Microsoft's Ex- 
change, which will become the obvious choice for companies 
using Windows clients and NT servers. 

The current version of Novell’s GroupWise tightly integrates 
mail, calendaring/scheduling, and task management, but it falls 
short as an applications-development or work-flow platform. 
Novell is planning a major revision and name change (GroupWise 
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XTD) for early next year. For a detailed competitive analysis of 
Notes, Exchange, and GroupWise, see the chart on page 84. 

А second faction consists of companies releasing products that 
focus on individual pieces of the groupware puzzle. For example, 
Collabra Share, from Collabra Software, and Attachmate's Open- 
Mind provide conferencing and interactive discussions over 
LANs and client/server implementations, respectively (for a 
head-to-head review, see “Workgroup Conferencing," March 
BYTE). Conference+, from The Mesa Group, provides a simple 
discussion platform that sits on top of Microsoft Mail. 

All the articles here point to progress in overcoming group- 
ware's technical problems. As programming tools mature and 
standards evolve, groupware is moving further from its pioneer 
roots. Soon it may become axiomatic to compare Notes and its 
competitors to legal dream teams rather than lone wolves. Ш 


—А!ап loch, Senior Editor 
Competing Platforms ^ Replication's Under Construction 
How do Notes, Exchange, Fast Track Developers, managers, and 
and GroupWise compare? Successful replication ofun- end users must understand 
Here's a head-to-head com- structured and structured 
parison of current and future data is the key... SSA 
versions............ PAE 
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COMPETING PLATFORMS ........... 


The Top Three Players 


Lotus 

Current Next Generation 

Notes release 3.x Notes release 4 

сс:Май (due duririg the second 

Lotus Organizer half of 1995) 

Lotus Forms 

E«mall, groupware, work-flow, Same as Current. 

and interenterprise applications. 

Wide-scale customer and Same as Current. 

third-party-vendor support. 

- Notes' proprietary image, especially Same as Current, 

for its development environment. 

N/A Will release 4 provide the degree of 
scalability, availability, and manageability 
required for interentarprise applications? 
Can Notes succeed as an enterprise 
E-mail system? 

cc: Mail is the leading LAN E-mail program. Notes Server provides client/server, 

Components Compared messaging is built into both the server and the client. enterprisetevel E-mail for Notes and 

Both products support VIM (Vendor-Independent cc: Mail clients. Supports CMC 

Messaging). (Common Messaging Calls), 

MAPI, SMTP, VIM, and X.400. 
Uses the same mail interface as 
cc: Mail, 

The most advanced platform for document sharing and Wili offer an improved user interface 

threaded discussions. Supports customized views and for finding shared information. 

full-text indexing, as well as mobile users in workgroups. 

Organizer's group scheduling is loosely integrated 

with Notes. 

A forms- and formula-based development environment. Enhanced development environment 

Data replication allows immediate deployment of via LotusScript. Can create Navigator, 

applications throughout an organization. Access to other a GUI for highly customized applications. 

data sources via ODBC (Open Database Connectivity) Improved support for mobile users 

and other protacols. Strong third-party support (e.g., (including location management and 

Visual Basic, PowerBuilder, and SQL Windows). field-fevel replication). OLE 2.0 support. 


Integrates messaging and database work flow. Replication Action Bars provide a work-flow-oriented 
supports distributed work flows, including mobile users. user interface. NotesFlow allaws work 
Work flow includes conditional routing, digital signatures, flows to continue when you switch to 
access to relational databases, and server-based agents. other applications. A new agent 


Most third-party work-flow products integrate with Notes. builder simplifies work-flow develapment. 
Lotus Forms provides simple, mai-based, routing 
work flows. 
Popular in interenterprise applications, thanks to security, Enhanced Notes reliability, availability, 
data replication, and applications development tools. and scalabllity for "carrier-grade" 
Several public Notes services are available (e.g., AT&T services. More public services can use 
Network Notes). lnterNotes connects Notes networks release 4. Release 4 will tightly 
with intemet WWW (World Wide Web) browsers and integrate Notes and the Internet 
Usenet news groups. through the InterNotes Browser. 
‘Mail services end clients. “Information sharing, threaded discussions, and calendar/scheduling features. 
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Microsoft 
Current 


E-mail and groupware, 


See Components Compared. 


N/A 


Microsoft Mail competes closely with 
cc:Mail in terms of market share and 
technology. Supports МАР). 


Microsoft Mail provides limited support for 


Next Generation 


Exchange 
(first release due during 
the second haif of 1995) 


Same as Current. 


Potentially widespread customer 
and third-party-vendor support. 


Not everyone is willing to commit to 
an NT-only server to run Exchange. 


What is Microsoft's longterm design 
philosophy? Are the program's current 
weaknesses endemic to the design? 


Can Exchange succeed as an 
enterprise E-mail systam? 


Server provides client/server, enter- 
prise-level E mail for Exchange and 
other MAPI clients. Supports CMC, 
MAPI, 5МТР, X.400, and X.500. 
Integration with NT administration 
makes Exchange the obvious choice 
for E-mail with Windows clients and 
NT servers. 


Has public folders and threaded 


SoftSolutions 


E-mail and groupware, 


Tight mail, calendar, task, and document 


management Integration with NDS 
(NetWare Directory Service), 


See Components Compared. 


N/A 


GroupWise provides file-sharing. post- 
office-based LAN E-mail with server- 
based rules. MHS (for file-sharing, 
post-office-based LAN E-mail 
transport) 15 used by a number 

of mail products. 


Shared foluers and tightly integrated mail, 


David Marshak is a groupware 
analyst for the Patricia Seybold 
Group in Boston. You can reach him 
on the Internet at dmarshak@ 
psgroup.com or on BIX c/o “editors.” 


Next Generation 


GroupWise XTD 
(due during the first 
half of 1996) 


Same as Current. 


Same as Current. 


Tight NDS Integration may be 
criticized as proprietary if GroupWise 
XTD:runs only on NetWare. 


Сап Novell successfully integrate 
GroupWise, InForms, MHS, and 
SofiSólutions? 


Can Novell add anything new to what 
Lotus and Microsoft already offer? 


А re-architected, MAPI-based, 
client/server messaging system 
based on GroupWise that will 
also support MHS. 


The next generation is likely to 


calendar/scheduling features, and task 
management. SoftSolutions offers advanced 
document management. Collabra Share can 
be integrated for threaded discussions. 


sharing mail messages In shared folders. 
Schedule+ integrates with Mail. 


discussions for information sharing. 
Exchange scheduler is tightly 
integrated with mail, 


tightly integrate Collabra Share 
and SoftSolutions (or similar 
technologies). 


Currently, Microsoft Mail is not an 
applications platform. 


The applications environment can be greatly 
extended with Visual Basic. Microsoft Mail 
can be used with the third-party WinRules 
product to create simple, client-based, 
mail-routing work flows. Microsoft Electronic 
Forms can build simple, mail-based. routing 
work flows. 


Microsoft Mail is viewed as an internal 
corporate mail system only, with messaging 
gateways to other systems. 


Has public folders and a forms-based 
development environment for building 


mail and groupware applications. Public 


folders will replicate between servers; 

replication to remate and mobile users 
is promised for a later release. А forms 
registry can manage customized forms. 


Not positioned as a work-flow platform. 
Microsoft relies on third parties to inte- 


grate work-flow products with Exchange. 


Exchange will offer server-based rules 
to enable some work Пом, The rules 
will run on new documents and won't 
be able to run on a scheduled basis. 


Server acts as an internal corporate 


mail system. Microsoft's interenterprise 


platform is likely to be based on 
Microsoft Network. 


Currently, GroupWise is not an 
applications platform. 


Provides simple, rules-based 
routing. GroupWise rules can 

be client- or server-based. 
InForms can be used for simple 
mail-based routing of work fiows. 


GroupWise is viewed as an internal 
corporate mail system only, with 


messaging gateways to other systems. 


Applications-platform plans have 
not yet been announced. 


Wort-flow strategy is as yet 
unannounced, Expect future 
integration with FileNet's 
work-fiow product. 


Interenterprise plans are as yet 
unannounced. Novell's NetWare 
Connect Services is being used 
by AT&T as part of Network Notes. 
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This finger checks 
the hard drives. 
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This finger checks 
the system memory. 


4%” Lad 


This finger Walk. Walk. Walk. 


inventories monitors. Check computer. 
E oz Walk. Walk. Walk. 
Introducing the new Compaq Deskpro | Check computer. 


Walk ten hours a day, five days a week and you 


realize walking, running and trudging from one 
PC to the next is no way to manage a network. 
To make life a lot more efficient and a lot less 
aerobic, we've designed a network ready PC you 
can manage, monitor and even inventory from a 
single location, single-handedly. (Did you get all 
that?) Reintroducing the Compaq Deskpro? 


AT COMPAQ, IT DAWNED ON Us THAT 


IT'S А LoT EASIER TO MAINTAIN А NETWORK 


Or PCs By HAND THAN Bv FOOT. 


This PC literally and technologically is like 
no other out there. How so? Well, our engineers 
designed the Deskpro to tell you who it is, what 
it’s doing and how it feels. So now, managing a 
network doesn’t involve guesswork or footwork. 

For a more in-depth look at what the Deskpro 
is capable of, just call your local Compaq reseller. 


ZEB. 


And feel free to put your feet up while you do it. 
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"{o tomorrow's 

presentation. 
You've been there many times before. 
The night before the big presentation. 
You want to make last minute changes. 
But there’s no time to make new slides 
or transparencies. 

Presenting the Proxima Desktop 
Projector 2800. It’s a whole new way of 
looking at presentations. It connects 
directly to your PC or Macintosh and 
allows you to project anything on your 
computer screen onto a large screen or 
wall. Everything from simple charts to 


full-motion multimedia presentations. 


| Б S ЇЙ (e tl 1 езе Plus, Proxima's unique Cyclops' interactive 
ІШІ zì To yO d] gi з 1 you own tu pointer system lets you control your 


- at = T software from anywhere in the room. 
Proxima Desktop Pr Olecto F. Best of all, the Proxima Desktop 
Projector 2800 is easy to set up and use. 
Find out how owning one can help you 
be more professional and more 


successful than ever before. 


Cail 1-800-799-3331, 
ext. 111, for your free 
information kit апп 
enter to win a $15,000 
portable Desktop 
Projection gem System! 
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THE DESKTOP PROJECTION COMPANY 
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REPLICATION’S FAST TRACK 


Custom scheduling is the ticket to large-scale data distribution in groupware environments 


DAVID YAVIN 


©. the small scale for which it was 
originally designed, Notes replica- 
tion works like magic. For instance, if you 
work for a small company and you're on 
the road, you might dial in to your office's 
Notes server to synchronize copies of a 
Notes database. In a matter of minutes, 
every change to the database since your 
last replication appears in the database 
copy on your laptop. Except for the occa- 
sional busy signal, the process works like 
a charm. 

Large Notes operations don't always 
feel so charmed, however. The problems 
all lie in scale, and a typical large Notes in- 
stallation may have several thousand active 
Notes databases distributed among hun- 
dreds of Notes servers worldwide. By de- 
sign, any one of these databases can be 
updated by any of its users on any of the 
servers, from anywhere, and at any time. 

In such a dynamic environment, keeping 
crucial information current is a daunting 
task. But it's not impossible. The secrets lie 
in proper scheduling and giving the re- 
sponsibility of replication to the right peo- 
ple. It also means that there's no “опе size 
fits all" solution. The right answers to the 
question of data replication in your orga- 
nization are as unique as your fingerprints. 


Small-Time Replication 
When Lotus designed replication into 
Notes, it did so with the model of a small 
number of servers and a small geographi- 
cal distribution in mind. Few people fore- 
saw that within a decade, Notes replica- 
tion worldwide would grow to the point 
where entire consulting companies would 
be dedicated to making it work better. 
That's because many distributed orga- 
nizations today choose to have local ac- 
cess to a copy of global information rather 
than global access to centrally stored in- 
formation. Regardless of the distributed- 
data setting—and there are several—repli- 
cation is the underlying process by which 
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Light at the End of the Tunnel, or 


an Oncoming Train? 


Release 4.0 of Notes will handle replication in new, but not necessarily 


predictable, ways 


FIELD-LEVEL REPLICATION 

In the current version of Notes, any change to 
a document in a database causes the entire 
document to be copied to replicas of the data- 
base during the next replication. R4 will offer 
more granularity, so only modified fields will be 
copied. 


Look for: Faster replication than R3 for some data- 
bases. The best candidates for improvement are 
large-document databases in which most changes 
involve updates to small fields in existing docu- 
ments. An example would be a training database 
in which each document has a video portion and a 
list that adds your name to it once you've viewed 
the document. Only the list of names will be 
copied during replication in R4. 


Look out for: Increased overhead and longer repli- 
cation times for other databases. R4 may take 
longer to replicate databases made up of docu- 
ments that contain many small fields. For a server 
to determine which flelds of a document need to 
be replicated, the bookkeeping of updates must 
be handled for each individual field rather than just 
for whole documents, Moreover, even after a serv- 
er has identified modified flelds, updating each of 
them individually would probably consume more 
time than simply overwriting the entire document. 


MULTITHREADED REPLICATORS 
In the existing version of Notes, a server's 
replicator process can pull updates from only 
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one other server at a time. R4 servers will be 
able to run several simultaneous replicators. 


Look for: Less severe consequences of occasional 
extraordinarily long replications. In a hub-and- 
spoke replication topology, for example, the hub's 
replicator can often be the constraining bottleneck. 
Any unusually long pull (due to a slow connection 
or a large number of updates at the spoke) ties up 
the hub's replicator and causes delays in the initt 
ation of subsequent replications by the huh. In se- 
vere cases, subsequent replications are simply 
missed. An R4 server will be able to spawn addi- 
tional replicator processes as necessary and 
thereby perform simultaneous pulls. 


Look out for: CPU overload, database-engine over- 
load, and database corruption. The replicator Is a 
CPU-intensive process. Several replicators running 
at once could seriously bog down the server. Sev- 
eral replicators simultaneously updating large num- 
bers of documents could bog down the database 
engine, and serious problems could arise when 
several replicators try to simultaneously update 
the same database, or—worse yet—the same 
document. 


UPDATE IDENTIFICATION 

In R4, servers will apparently be able to iden- 
tify much more rapidly those situations in 
which there are no new updates to be pulled. 


Look for: Less overhead associated with initiation 
of replications, This improvement will make it less 
risky to schedule frequent replications. (It should 
help prevent problems of the type described In the 
article “Optimizing Notes Replication,” September 
1994 BYTE.) 


Look out for: Nothing. 


multiple copies of the same data are syn- 
chronized, creating the illusion that dis- 
tributed users are all sharing one set of 
data. Replication clearly serves as a means 
of overcoming technological and geo- 
graphical boundaries among distributed 
members of an organization or workgroup. 

Ken Lownie, president of Connexus 
Consulting Group (Andover, MA), helps 
his clients find ways to put Notes to work 
in their organizations. “By mobilizing the 
data, you can cut down on the mobilization 
of the experts,” he says, referring to the 
reduced travel costs and more efficient use 
of personnel. “This not only cuts the cost 
of large roll-up processes, such as an audit, 
but it improves the quality of the infor- 
mation as well.” On the less tangible side, 
“Notes can help a decentralized organiza- 
tion appear to clients as a single, well-co- 
ordinated company,” he says. 

More a document repository than a data- 
base, Notes delights users with features 
not found in any other distributed-data- 
base product. But at the same time, Notes 
frustrates system managers and system 
administrators with unrivaled complexity 
and reliability problems. With Microsoft 
Exchange on the horizon, performance 
may become a key factor in the race to 
dominate the groupware market. But for 
now, the unique, document-based design 
of Notes propels it way ahead of the pack. 

Another Notes advantage is its ability 
to give you a structured approach to un- 
structured data. Notes documents are flex- 
ible enough to be convenient to use, and 
they have just enough structure added to 
make them convenient to group, manage, 
sort, view, and distribute. 

Mobile workers appreciate the support 
that Notes offers; the automation of a sales 
force is a popular example. The bidirec- 
tional exchange of information between a 
home office and a salesperson in the field 
can be reduced to pushing a button on the 
way out to dinner. While the salesperson 
dines, his or her laptop remains in the ho- 
tel room, diligently replicating data with 
the home-office server. When dinner’s fin- 
ished, the laptop has pulled all the latest in- 
formation on product status, pricing, and 
availability, while the server has received 
fresh information concerning new oppor- 
tunities and transactions of the day’s sales. 


200 Points of Complexity 

When you scale up the model to match 
a large Notes installation, the numbers 
become awe-inspiring. For instance, just 
draw 200 points on a piece of paper and 


STATISTICA?" (for Windows) = A complete data analysis system with 
thousands of on-screen customizable, presentation-quality graphs fully 
integrated with all procedures э Comprehensive Windows” support, OLE 
(client and server), DDE, customizable Auto Task toolbars, pop-up 
menus ғ Multiple data-, results-, and graph-windows with data-grapb 
links = The largest selection of statistics and graphs іп a single system; 
comprehensive implementations of: Exploratory techniques with advanced 
brushing; multi-way tables with banners (presentation-quality reports); 
nonparametrics; distribution fitting; multiple regression; general nonlin- 
ear estimation; stepwise logit/probit; general ANCOVA/MANCOVA; step- 
wise discriminant analysis; log-linear analysis; confirmatory/ exploratory 
factor analysis; cluster analysis; multidimensional scaling; canonical cor- 
relation; item analysis/reljability; survival analysis; a large selection of 
time series modeling/forecasting techniques; structural equation model- 
ing with Honte Carlo simulations; and much more = On-line Electronic 
Manual with comprehensive introductions to each procedure and exam- 
ples * Hypertext-based Stats Advisor expert system = Workbooks with 
multiple AufoOpen documents (e.g., graphs, reports) = Extensive data 
management facilities (fast spreadsheet of unlimited capacity with long 
formulas, Drag-and-Drop, AutoFill, Auto-Recalculate, split-screen/vari- 
able-speed scrolling, advanced Clipboard support, DDE links, hot links to 
graphs, relational merge, data verification/cleaning) а Powerful STA7{ST/- 
CA BASIC language with matrix operations, full graphics support, and 
interface to external programs (DLLs) = Batch command language and 
editable macros, flexible “turn-key” and automation options, custom- 
designed procedures can be added to floating Auto Task toolbars = АШ 
output displayed in Scrollsheets" (dynamic, customizable, presentation- 
quality tables with instant 2D, 3D, and multiple graphs) or word proces- 
sor-style report editor (of unlimited capacity) that combines text and 
graphs е Extremely large analysis designs (e.g.. correlation matrices up 
to 52,000x32,000, unlimited ANOVA designs) * Megafile Manager with 
up to 32,000 variables (8 Mb) per record * Unlimited size of files; 
extended (“quadruple”) precision; unmatched speed = Exchanges data 
and graphs with other applications via DDE, OLE, or an extensive selec- 
tion of Ше import/export facilities (incl. ODBC access to virtually all data 
bases and mainframe files) e Hundreds of types of graphs, incl. catego- 
rized multiple 2D and 3D graphs, ternary 2D/3D graphs, matrix plots, 
icons, and unique multivariate (e.g., 4D) graphs = Facilities to custom- 
design new graph types and add them permanently to menus or toolbars 
a On-screen graph customization with advanced drawing tools (e.g., 
scrolling and editing of complex objects in 32x real zoom mode), com- 
pound (nested) OLE documents, Mu/tiple-Grapb AutoLayout Wizard, 
templates, special effects, icons, page layout control for slides and print- 
outs; unmatched speed of graph redraw = Interactive rotation, perspective 
and cross-sections of 3D displays в Large selection of tools for graphical 
exploration of data: extensive brushing tools with animation, fitting, 
smoothing, overlaying, spectral planes, projections, layered compres- 
sions, marked subsets » Price $935. 


Quick STATISTICA (for Windows) = A subset of STATISTICA; 
comprehensive selection of baslc statistics and the full analytic and presen- 
tation-quality graphics capabilities of STATISTICA * Price $495. 


STATISTICA/QC - industrial statistics add-on package (requires STA- 
TISTICA or Quick STATISTICA for Windows) = The largest selection of 
industrial statistics in a single package; quality control charts (compatible 
with real-time data acquisition systems), process capability analysis, R&R, 
sampling plans, and an extremely comprehensive selection of experimental 
design (DOE) methods = Flexible tools to customize and automate all 
analyses and reports (incl. “turn-key” system options, and tools to add 
custom procedures) в Price $495. 


STATISTICA/Mac (for Macintosh) » Price $695 (Quick - $395). 
Domestic sh/h $12 per product; 30-day money back guarantee. 


\ StatSoft 


2325 E. 13th St. * Tulsa, OK 74104 * (918) 583-4149 
Fax: (818) 583-4376 


Overseas Offices: StatSoft of Europe (Hamburg. FAG), ph: 040/ 4200347, fax; 040/4911310; 
BtatBoft UK {London}, ph: 0462/482822, tax: 0462/482855; StatSolt Pacilic (Melbourme, 
Australia), ph: (03) 663 6584, fax: (03) 683 6117; StatSoft Frence ph: (1) 45 66 97 00, tax (1) 
45 88 08 51; Availabie from other Authorized Representatives worldwide: Sweden: 
AkademiData Scientific ph: 018-210035, fax: 018-210039; Finland: Statcon Oy ph: 24-234878, 


Ға cumple, wu } hls sext in М3 Wier d, ond 
im fier baci green 


=m (траг 
STATEST ICA be гэсийгийайш а forge 
Progress bar). 


AVERAOE RAP ALL Sy MERON ema COUNTRY) 


Е 


ТИСЕН 


«i мі г “н Б! 
EY! f 


ap ep Төр a 


441 


Í Р - 
i 
RT SEASRTXRORERARTASERM , 


he meme inei rtu e PP ын omen ім ме 
ташу tat а ta t€ n a M | 


=a. ) 


n edis / — фае Te т 
ЕТІН -- oa aim oes POR 0€ T ua ле. rper FOR MR cem BT) 
ала чм Т UT 
ж 
/% 
^1 


"Р 


БЕ ТУТ 4 

ii ПИШ! R 

— ШІНШІ : 
Ss 


MER Er 


te. == ww) a 45% n 
Eric Tuer fea жыз 


та 3! c9 


fax: 24-333807; Belgium: Texma NewTech ph: 10 61 16 28, fax 10 61 69 57; South Africa: Osiris ph: 12-563-4500, fax 12-83-6114; Japan (Macintosh): Three's Company, Inc., ph: 094-7770-7800, Tax 013-8770-7784; 
oland: Companion Oprogramowanie 


Technologies, Inc., ph: 03-3667-1110, fax: 03-3668-3110; Italy: Prompt SAL ph: 49-B93-3227, fax: 49-890-2897; P 
759-1790. StatSoh, the StetSoft logo, STATISTICA, and Scrotishest are trademarks of 51я:501. Inc. 
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МЕС Replication's Fast Track 


consider how you might connect them. 
Then assign a time zone to each one and 
think about when you might connect them. 
Replications in a large organization are 
initiated according to a fixed schedule. 
The schedule determines the logical repli- 
cation topology by stating which pairs of 
servers should replicate with each other. 
In this case, the schedule determines which 
of the two servers should initiate the repli- 
cation and at what time. Both the com- 
plexity and importance of designing a re- 
liable, "custom-fit" replication schedule 
are hard to overstate. Here are some of the 


main constraints that you'll face. 

The duration of replications. Notes 
replication takes a long time: minutes or 
hours, not seconds or milliseconds. The 
overhead of executing the process often 
creates more of a bottleneck than the vol- 
ume of data does. Moreover, the duration 
of replications can differ at both ends. A 
hub's replicator can remain idle and not 
initiate a scheduled replication if the tele- 
phone line is tied up while the partner/serv- 
er from the last replication continues to 
pull its updates. 

The single-threaded replicator. A serv- 


er can pull updates from only one other 
server at a time. Whenever it is pulling, it 
cannot initiate additional replications and 
will not respond to replication requests 
sent by other servers. 

Time-zone constraints. For internation- 
al organizations, scheduling across time 
zones poses a major challenge. For exam- 
ple, the low-usage lunchtime hour might 
seem like a good time to schedule repli- 
cations. However, the difference between 
11:00 a.m. and noontime in New York is 
the difference between getting updates to 
European users before or after the end of 


——————————— À 7: 2090755 day. 


STRAINED RELATIONS 


rm Data replication is not unique to Notes. However, Notes replication i is unique in that the data used 

. 'in Notes is not relational. The fundamental object in Notes is à document, not a relational record. A 
lack of relational capabilities, and the delays inherent to Notes replication schedules, make it an 
inappropriate database for some types of work-flow applications. These factors also make Notes un- 


suitable for computation-intensive applications that use relational data. 


Jagdish Mirani, product marketing manager for Sybase's Replication Server, points to some of 
the advantages in the world of relational data. First, he says, unlike Notes, data in Sybase is modi- 


fied by SQL transactions. Repli- 
cation Server does not transmit 
the new data; it transmits the SQL 


PATCHING THINGS UP 


The Right Topology 

In addition to devising the right 
replication schedules, there are 
two other factors to consider. First, 
ongoing monitoring and a period- 
ic, systematic review of the entire 
replication system are of para- 
mount importance. As Notes ma- 
tures within an organization, us- 
age and needs grow dramatically. 
Such growth often renders 
the existing topology and 
replication schedule obso- 


“transactions that modify the data, Неге" what some companies are doing to integrate relational distributed- lete. This is especially true 
This: requires far less network traf- ^ database products with Notes. in the transition from the pi- 
fic, especially i in cases where many | ——————————————————————————————————— ——- lot phase to the substantial 
records are modified by a single — SYBASE'S REPLICATION SERVER now works with Sybase and DB2, and it rollout phase. On average, 
query. This. approach also signifi- Should be Notes-enabled in the fourth quarter of this year. One Notes server (һе entire replication strategy 
| cantly reduces connection times will function as a Notes system's gateway to the relational world. A DLL pro- — should be reviewed annually. 


_and replicates transactions within 
seconds of their occurrence. 
Second, Replication Server pro- 
vides dynamic transaction routing. 
The decision to determine where 
a specific transaction should be 
replicated to can be postponed un- 
til after the transaction has been 
registered, and it can be based on 
the business logic at each stage. 
Ап order-processing application 
provides a good example. When- 
ever a new order is entered, a log- 
ical. query can be run on the data- 
base to select which of several 
distributed warehouses located 
around the country (or around the 
world) should receive the order. 
The decision could be made by 
a calculation based on predeter- 
mined parameters, such as avail- 


ability of the ordered product, the proximity of the warehouse to the ship- 
ping destination, and other factors. Within seconds, the order is replicated 
to the chosen warehouse and processed appropriately. 
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cess will capture any change to the gateway databases and create a rela- 
tional transaction that describes the change to the data. A replication agent 
will send the transactions to Replication Server. Replication into Notes will 
rely on Sybase's custom ODBC (Open Database Connectivity) driver. Initially, 
the only data types supported will be numeric, text-string, and date/time. 


Second, every Notes sys- 
tem has its own unique per- 
sonality and needs a person- 
alized replication strategy. 
Too often, the numbers of 
servers and users in an orga- 


GUPTA'S SQLBASE is geared for 


mobile users and assumes occa- 
slonal connectivity to a server to 
replicate selected subsets of the 


nization serve as the main 
parameters that determine 
the organization's topology 


INFOPUMP FROM TRINZIC, while not a database product, provides data 
transfer capabilities and an interface to roughly 20 different database prod- 
ucts, including Notes. It also provides 
replication capabilities to maintain 
the synchronization of data. 


relational data. SQLBase connects 
to Notes for data access. Replica- 
tion with Notes, however, is only In 
the early development stages. 


and replication-schedule re- 
quirements. 

But each Notes imple- 
mentation is unique in size, 
infrastructure, capabilities, 
and needs. Some companies 
use Notes to disseminate a 
small core of information 
that is generated in one cen- 
tral location. Others have 
massive, highly interactive 
applications in which docu- 

ments are generated and mod- 
ified by users scattered all 
around the globe. In some or- 
ganizations, 24 to 48 hours for 
the propagation of updates is 


Find the manual, find the other manual, 


read them both to get the information to fix your printer. 


Or click on the CompuServe icon. 


Volumes, pages, and diagrams. Or a few clicks 
on CompuServe. The first choice, and youre all 


aci alone with your problem. Choose CompuServe, 


and youte immediately in the competent company of our 


more than 1,000 hardware and software companies online. 


Need help on a Windows-related application? 
You'll find it in CompuServes WinSupport area. Over 
400 Windows-related support providers аге online with 
answers day or night. With WinSupport you'll discover 
what's hot in computers. Download files. Or pick up the 
latest shareware. Once you're online, just GO WinSupport! 

But helping to keep your computer running isnt 
the only thing CompuServe makes easier. We have more 
than 3,000 other places to go and things to do. Complete 
access to and from the Internet is easy on CompuServe, 


too, and we were the first online information service 


Become a CompuServe member via the Internet at hetp:/Avww.compusetve.com 


"New members only, please. АШ names listed зге proprietary trademarks of thee respective corporations. 


to add an interactive multimedia enhancement: 
CompuServeCD. 
CompuServe. It’s all here waiting for you. 


Just a click away. 


Bes Free Membership Kit 
Join CompuServe now. Just call I 800 487-4838 


and you'll receive: 

I) A free membership kit. CompuServe Information Manager 
software for DOS, Macintosh, Windows, or OS/2. 

2) One free month of over 120 popular services, a $9.95 value. 

3) A $25.00 usage credit to explore other extended services. 


4) Three free hours of Internet access — every month! 


© CompuServe 


The information service you won't outgrow. 
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New sales figures 


sufficient; others need several cycles per 
day. Some organizations commit substan- 
tial resources to monitoring performance, 
while others dedicate minimal resources. 

Each replication strategy is unique as 
well. The objective is to strike a balance 
between simplicity and efficiency. Rep- 
lication-schedule designs can provide ef- 
ficient data propagation, but efficient 
schedules and the topologies that go with 
them might be complex in design and 


- folder is modified. Synchronization with- 
| іп Exchange could occur оп а continu: 


AO ot gee 
We copy of folders shared by Exchange Servers AandC 


- ы need to reside on B Bfor updates to occur 


might require extensive time and effort to 
manage. 

There are two major points to keep 
in mind. First, while hub-and-spoke is the 
simplest topology, it's also the least effi- 
cient. (For a discussion of its inefficien- 
cies, see "Optimizing Notes Replication," 
September 1994 BYTE.) Second, no mat- 
ter how decentralized an organization may 
be, its replication strategy must be cen- 
trally planned, or at least centrally coor- 

dinated. In planning a schedule, 
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fax: (617) 622-1544 


Gupta Corp. | Microsoft the entire system should be exam- 
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Q Lotus Development — few hundred dollars by using a 
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Баи Who's in Charge? 


Neither large-scale system diag- 
nostics nor the planning of enter- 


Folder distribution, Бісегділе to Mi- 


z СОСЫ should be decided dynamical- 


. ly, based on statistical usage patterns. 
If the: level of requests to: access afóld- 
er from. a given site crosses a predeter- 
mined threshold, a copy of the folder 
| can Берші опа ‘server at that site. - 
There’ sa significant difference in the 
ways Exchange and Notes handle mes- 
sage routing. In Exchange, if message 
routing from Server A to server o passes 
through server B, a public folder shared 
by servers A and с need not. reside 
оп ѕемегВ for updates to get through. 
There is obvious appeal to this par- 
- adigm. The only question that remains 
Ms how well it will work. The industry's 


experience with Notes may well be why 


Microsoft appears to be taking perfor- 
mance seriously. Says Sharp: "We are 
planning to be very up-front with our cus- 
tomers about how important it is for 
them to plan and monitor the topology 
and schedule." 


prise-wide replications are tasks for Notes 
administrators. If Notes were the con- 
struction industry, administrators would 
be charged with making sure everything 
is executed according to plan. Planning, 
inspecting, and ensuring performance 
would be the domain of architects and en- 
gineers. Too many organizations fail to 
realize this and thus settle for simple hub- 
and-spoke topologies and inefficient, often 
unreliable replication schedules. 

On the small scale for which Notes was 
conceived, replication is a nonissue. The 
right replication schedule and administra- 
tion can give large-scale operations a man- 
ageable feel once again. Ш 


David Yavin holds a Ph.D. in mathematics 
from MIT in the fields of topology and com- 
binatorics. He is president of DYS Analyt- 
ics (Newton, MA) and works as a consultant 
for large Notes sites on issues of topology 
and replication scheduling. He can be con- 
tacted on the Internet at david? math.mit 
‚еди or оп BIX c/o “editors.” 


LOOKING FOR A SIMULATION SYSTEM THAT HAs IT ALL? 


“It is with great satisfaction that 1 can recom- 
mend Taylor H to potential users of simulation 
software. We have recently purchased this excel- 
lent package and believe it to be a powerful pro- 
ductivity tool for the industrial engineer. The 
package features are superb, and the entry price 
Jor the software is reasonable. We took forward to 
many years of benefit fram this package: Taylor 1l 
is a major development for industrial engineers. 


"In our search for a simulation software, we 
Sound Taylor П to be the most complete package 
at the best price. The sales person presented us 
with an inhouse demonstration that was far more 
interesting and informative than any of the others 
given to из. Most importantly, their customer ser- 
vice clinched the sale. Their technical support, 
users conferences and newsletters are all superior 
to those of their competitors!” 


The package is good, the support service and ihe Edward Nisbet, 
training courses are first class, Taylor I is simpiy Senior Industrial Engineer 
the best," Philips Consumer Electronics 
Jim O'Neill 
Industrial Engineering Manager 


Waterford Crystal Limited, Ireland 


"There is only one thing 1 regret about owning 
Taylor ll: 1 wish | had owned it sooner." 
G. Molloy 
Conner Peripherals 
USA 


WINNER 


"The product is as pragmatical as the service, 
which makes Taylor 1 an excellent business tool." 
Т. Veltman 


Аг this year's Cebit, the editors of Byte 
Magazine awarded Taylor ЇЇ as 


KLM Royal Dutch Airlines ‘Best application software of Cebit 1995”, 
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-simulation with schematic 2D animation... 
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design of experiments with confidence intervals. 


.Selt-running presentations, And much more. 
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FIXED/REMOVABLE MASS STORAGE 


FOR ANY PLATFORM. 


Data Express: Rugged Removability 
Data Express, a family of durable 
removable carriers, houses a 
hard disk or DAT (Digital 
z " Audio Tape) device, adding 
up to 36GB plus the many 
benefits of storage removability to your PC or 
workstation. Data Express is available internally; 
mounting into your computer system drive bay, or 
externally; housed in steel enclosures and equipped 
with a fan and power supply. Data Express boasts 
an industry leading 25,000 insertions for long 
lasting removability. Constructed of steel and 
equipped with superior ventilation, Data Express 
provides the peripheral cooling needed when using 
large capacity devices. 


Data Silo: Durable External Housing 

Kingston's Data Silo 

FT 8 is a family of stand 

3 1 Тш alone external storage 

E [фиш enclosures for half-height 
or full-height 5.25” or 

3.5” SCSI peripherals. Data Silo is 


available in versions to house one, two, four, or 


nine SCSI devices simultaneously providing the 
utmost flexibility for storage expansion, disk array 
environments, and peripheral integration. Each 
Data Silo is equipped with its own power supply 
and fan and constructed of 100% steel, making 
Data Silo the most durable external storage 
enclosure available today. 


Storage Versatility 


Kingston's Data Silo four and 


nine bay units provide ideal 
drive stacking features for 
use in disk array environ- 
ments. Data Silo also houses Kingston's Data 
Express products, which provide all the benefits of 
storage removability includir.g data security and 


portability. 


Industry-Leading, Five-Year Warranty 
Every Data Express and Data Silo 
"i comes equipped with a 
"RA comprehensive five year 
Фф, АР warranty and free technical 
YEAR WARRANTY а 

| support. Designed specifically 
for PC and workstation users, Data Express and 
Data Silo provide unsurpassed storage flexibility 


and quality. 


Every Product 100% Tested 
Kingston guarantees the highest 
quality available by testing 


every product prior to 
shipping. 


Circle 81 on Inquiry Card (RESELLERS: 82). 


| Df | 


и 
= | 
x -— 
"1 7 | mar тал. m 
| [ те. fs 
' Іі 
Fi 
r 


"wotipaodso") Copaquo], morsSury fo риғшерғыу рылийм v 11 (opougso], wortiury “ыру анод aiqi fo aw rgarsarpra] prising pue tgamuspra] үрү "uorpgaodio" opu], кони $6610 


Information At Your Fingertips 
To get the facts on Data 
Express and Data Silo, call 
our convenient RAMFax 


fax on-demand service 


toll-free and request 
document number 83/0. For immediate 


assistance, contact Kingston's Storage Products 
group at: 


(800) 435-0670 


КІ TECHN ngs ston 


THE INSIDE NAME IN UPGRADES 
Kingston Technology Corporation 
17600 Newhope Street, Fountain Valley, CA 92708 
(714) 438-1850 * Fax (714) 438-1847 


State of the Art 


UNDER CONSTRUCTION 


Groupware success comes when developers and end users alike understand 
the technical hurdles that confront the launching of applications 


KELLY TRAMMELL 


ity the poor groupware developer. 

It's easy for managers and end users 
to dream up enterprise-wide applications 
that foster collaboration and seamlessly 
tie an organization's talent into efficient 
workgroups. But dig deeper, as developers 
must, and reality bites. Issues such as im- 
mature programming tools, data-synchro- 
nization complexities, effectively handling 
middleware layers, sorting out mail inter- 
faces, and accommodating a myriad of 
network protocols can quickly turn those 
dreams into multiheaded workgroup ap- 
plications from hell. 

Developers will grapple with most of 
these issues until everyone starts using the 
same OS, mail-transport platform, and net- 
work protocols. Because that's not likely to 
happen anytime soon, organizations need 
to understand the key technical hurdles 
that confront the building and implemen- 
tation of groupware applications. This 
knowledge will give managers and end 
users more realistic ideas about what types 
of applications are possible and practical. 
At the same time, developers will be able 
to write more efficient applications, and 
they'll get them up and running faster. 


Programming Limits 

The first problem that groupware pro- 
grammers face comes from development 
tools that often cater more to end users 
than to hard-core developers. For exam- 
ple, the Notes development environment is 
still loosely based on the Lotus 1-2-3 mac- 
ro language from the early 1980s. 

In this environment, the Notes @сот- 
mands and G functions are the primary 
programming tools. These are macro com- 
mands that execute options from the Notes 
menus, call external programs, and run 
common algorithms and calculations. Any 
type of coding task that is not included as 
an @function (e.g., sequential number gen- 
eration) becomes a long and complex 
macro-based script or requires a Notes API 
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PROGRAMMING TOOLS 


Standard programming 
tools don't always do 
the job. 


CHOICES 


Use Notes @functions or 
@commands; rely on АР! 
calls for more sophisticated 
tasks. 


Write a custom C++ 
program with a 
proprietary mail 
interface, middleware 
layer, and data- 


Short development time 

and low costs yield 

modest, generic applications 
with limited capabilities. 


Tight development control - | 
and more robust applica- 
tlons but increased com- 


plexity and development time. 


synchronization code. 


call. Both of them can be tedious to code 
and difficult to test and debug. 

Unlike a procedural language, Notes 
cannot perform DO loops. Notes also lacks 
tools such as an integrated debugger, ver- 
sion control, and a report writer. As the 
rest of the development world moves to- 
ward class libraries and OOP (object-ori- 
ented programming) techniques, Notes of- 


fers developers more modest tools: com- 
mon, reusable templates for building 
generic applications, such as a discussion 
database or forms-processing system. 

As a result, developers face an interest- 
ing dilemma. They can use macro-based 
programming tools in Notes and rely on 
API calls to handle tasks that go beyond 
the capabilities of an function. Or they 


SHOWERED BY PRAISE. 


CHRYSLER CIRRUS LXi 


(1925 MOTOROLA INC. MOTOROLA АМО “ ARE REGISTERED TRADEMARKS OF MOTOROLA IC. ALL RIGHTS RESERVE) CIRRUS 15 А REGISTERED TRADEMARK DF CHRYSLER CORP MOTOR TREND CAR OF THE YEAR AWARDED EOR 19s MODO, YEAR 


can program the entire application in С++ 
and write a custom mail interface, multi- 
platform client, middleware layer, and 
data-synchronization code. 

In the interests of time, budget, and user 
satisfaction, many programmers choose 
Notes. Most developers would rather give 
up control on the development side than 
write a complicated, specialized data-syn- 
chronization or replication routine. 

Another important limitation of the 
Notes development environment is the 
way it restricts programmer and end-user 
interaction to forms for data input and 
views for displaying data. Items such as 
custom controls, ad hoc queries, event trap- 
ping, charts and graphs, and customized 
reports don't exist in this environment. To 
get around this, developers use low-level, 
custom DLLs and the Notes API. 

Since last fall, several products, includ- 
ing Powersoft's PowerBuilder Library for 
Notes, Lotus's HiTest Tools for Visual 
Basic, and Revelation Technologies’ 
OpenInsight, have appeared. They link 
event-oriented tools for connecting to and 


manipulating Notes data. They give de- 
velopers control over the application, user 
interface, and data store to help them work 
around Notes limitations. Developers can 
build simple or complex custom front ends 
to Notes and regain control over the user 
interface and application. 

Some tools, such as the Lotus Notes 
ViP ( Visual Programming) environment, 
give developers control over Notes data 
replication and messaging. These tools let 
developers build new types of Notes ap- 
plications, such as executive information 
systems, query builders, and decision sup- 
port systems that use charts and graphs. 

The biggest enhancements to Notes 
from a developer's perspective will come 
when release 4.0 ships (see “Competing 
Platforms" on page 84). Of most interest to 
developers will be native support for both 
X.400 and SMTP mail protocols, which 
will make exchanging mail and documents 
with external mail systems easier. 

Lotus Script, a visual development tool, 
will bring additional controls and proce- 
dural-language capabilities similar to those 
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MULTIPLE DATA SOURCES 


Lo Nera" гет 


(PROBLEM . .. CHOICES |. .  TRADE-OFFS 


Importing and exporting 
data from various 
sources. 


Write a custom C 


program that calls 
the Notes API to handle 
data import/export. 


Use a third-party 


product. 


provided in Visual Basic. New OLE 2.0 
support in Notes 4.0 will simplify inter- 
application integration. Finally, Notes 4.0 
will support field-level data replication, 
to simplify data synchronization between 
remote clients and servers. 


Use bundled Notes tools. 


Simple, but limited to 
structured or tabular text 
from spreadsheets and 
small databases. 


Good for solving specific 
problems versus code that 
can be reused in other 
Situations. 


Easy point-and-click mapping 
for source and target data 
versus costs that can run as 
high as $25,000 per server, 
depending on the product. 


What to Do with Data 

Workgroup applications often must re- 
ceive data from multiple sources, perform 
some type of compiling or filtering pro- 
cess, and then replicate the processed in- 
formation to distributed clients. Because 
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these tasks happen periodically, synchro- 
nization and integration are critical issues. 
Even with new tools, APIs, and utilities 
available to integrate traditional data 
sources with workgroup tools, data inte- 
gration remains a significant implemen- 
tation hurdle. (For details about data repli- 
cation, see the article “Replication’s Fast 
Track" on page 88A.) 

Onc of the problems is that groupware 
platforms, including Notes, handle data 
differently than do traditional mainframe- 
or SQL-based DBMSes. Notes collects 
and stores data in an unstructured format 
that is good for group collaboration and 
coordination but problematic for transac- 
tion processing, querying, and reporting. 
Therefore, integration with these types of 
systems often becomes the linchpin in 
making a workgroup system work. 

For developers, Notes provides some 
simple tools for importing and exporting 
data, but they are limited to transfers of 
structured or tabular text from spreadsheets 
and single-user databases. The next step 
up for developers is to write a C program 
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that calls the Notes API to move data in 
and out of Notes databases. This is a good 
solution for solving specific problems, 
such as a one-time data migration or initial 
database load. However, this solution 
levies a high maintenance cost: You can 
rarely reuse these interfaces, and you must 
modify them whenever you change either 
side of the application or when the source 
of the data is different. 

Another option is to use one of the new 
data-interchange tools that are available 
for Notes and SQL databases (see the text 
box “Strained Relations” on page 88D). 
These middleware products offer devel- 
opers point-and-click mapping from source 
to target data and insulate the developer 
from having to work the underlying plumb- 
ing that is moving the data. These solu- 
tions work well as long as the source data 
you need is timely, stored in the correct 
format, and at the level of detail required 
by the target application. 

Until recently, middleware products 
were server-based and expensive. They 
needed dedicated server hardware, were 


priced on a per-server basis, and required 
a great deal of custom programming. These 
products are generally limited to sched- 
uled or batch migration and cannot sup- 
port ad hoc queries or dynamic updates. 

However, newer middleware tools such 
as Trinzic's InfoBroker provide dynamic 
access to foreign data sources, such as Or- 
acle, SQL Server, or DB2. InfoBroker can 
run as an add-in task on the Notes server. 

Better tools won't solve all your repli- 
cation problems. Performance remains an 
overriding concern in any replication sys- 
tem you create. For example: A company 
wanted a Notes-based project management 
application to pull project expenditures 
from a mainframe general ledger daily and 
then replicate the information to project 
managers in the field. 

However, the general ledger could not 
report actual expenditures by project, and 
the general-ledger information was up- 
dated only weekly. The solution came in 
bypassing the general ledger and writing a 
query routine on the mainframe to extract 
and sort the expenditure data by project 


from a transaction file. The application 
then imported this extract file into the 
Notes database every night for distribu- 
tion the next day to project managers 
throughout the company. 

This worked because the amount of data 
being moved was way below | GB, which 
is technically the size limit for Notes 3.x 
databases. The practical limit from a per- 
formance standpoint is closer to 300 to 
400 MB, depending on the number of 
users, the number of forms and views, and 
the complexity of the application. A query 
that pulls down 500 MB or more of data 
into a Notes database is like pointing a fire 
hose into a paper cup. 


Mail Sort 

Different E-mail systems and network pro- 
tocols turn developers into systems inte- 
grators to build applications that work for 
everyone. Interoperability often requires 
developers to find lowest-common-de- 
nominator standards, which can limit an 
application's robustness and performance. 
It is common for organizations to have 


MAIL INTEGRATION 


Connecting multiple 
disconnected E-mail systems. 


data store. 


Use multiple gateways 
for mail-message 


conversion. 


multiple, disconnected E-mail systems. 
Some companies may have 10 or more, 
although the long-term goal is to move to 
no more than three E-mail systems. 

If you are writing an application that 
calls for mail integration, you must decide 
what level of integration is necessary. Mail 
integration can be as simple as converting 
mail messages to text and importing them 
into a common data store. Alternately, the 
integration approach taken can be as com- 


Convert messages 
to text and import 
them into a common 


Simple to implement but 
effective for only a handful 
of different mall systems. 


Difficult to administer, but 
able to handle multiple mail 
systems at a relatively 

low cost. 


plex as initiating a work flow based on 
keyword triggers within the mail message. 

A developer must figure out which mail 
standard and protocol to use. An alphabet 
soup of competing messaging standards 
and APIs exists, including MAPI, VIM 
( Vendor-Independent Messaging), MHS, 
X.400, and CMC (Common Mail Calls). 
Notes and cc: Mail support VIM. Using it, 
developers can write an application so that 
users forward cc:Mail messages to a Lotus 
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Notes database, where the message text 
appends to a Notes form and initiates a 
work-flow process. 

To perform the same tasks with other 
mail systems, such as MHS or MAPI, 
developers would run the message through 


a mail gateway for conversion to a work- 
able format. Gateways are typically stand- 
alone processors that convert foreign ad- 
dresses and message text to a common 
format for delivery by host mail systems. 

Like any other conversion, this process 


is an inexact science. Mail systems have 
unique features and functions that other 
systems may not support. Developers must 
determine what trade-offs are being made 
by the gateway and determine the impact 
on the application. continued 


Doin’ the LN:DI 


JIM MCCORMACK 


Lotus Notes Document Imaging (LN:DI, pronounced Lindy) 
lets developers build image-enabled applications within Notes. 
LN:DI is a logical choice for firms that have already deployed 
Notes. However, if your company doesn't use Notes, should 


Overcoming Size Limits 

LN:DI client software ($89) uses the Windows 3.1 Notes in- 
terface for scanning and viewing images, and it is the only soft- 
ware needed to image-enable Notes. The client software supports 


you move to it and LN:DI just 
for imaging? It's not a clear- 
cut decision. Until recently, 
the answer was “look else- 
where for imaging," in part 
because LN:DI’s architecture 
was limited and not scalable. 

But updates to LN:DI be- 
ginning late last year and con- 
tinuing with a revision that ap- 
peared at press time make it 
and Notes worth considering. 
The IPS (Image Processing 
Server) lets applications con- 
nect from LN:DI to a variety 
of front- and back-end imag- 
ing engines. It is also possible 
to store and retrieve large vol- 
umes of images to and from 
LN:DI. 


Imaging Family 

Lotus's IPS ($429) is a Win- 
dows 3.1-based server that di- 
rects the flow of images be- 
ing processed by the LN:DI 
subsystems. The subsystems 
available from Lotus include 
an import/export module, for 
saving and retrieving images; 
OCR modules; and a fax mod- 
ule, for sending and receiving 
faxes via the Notes fax gate- 
way. You make the IPS ser- 


Document Imaging 


Large-scal&i 
environmemfe 
third-party v 


LN:DI 
client 


LN:DI CLIENT: 

To embed an image 
into a document, you 
complete an import 
request form and 
attach the Image to Н. 
The form contains 
data for indexing the 
image, the location of 


any), and other 
information. 


* OCR 


* Fax 


Image Processing | 
Serv 


erver 
(Windows 3.1) 


IMAGE PROCESSING 
SERVER: The form 
travels to the IPS, 
which routes the 
image to the OCR 
module, К necessary, 
or to the fax gateway. 
The IPS then creates 
the forms required to 
import the image. 
object either linked or 
embedded into the 
Notes database. 


LN:DI subsystems 
* Import/Export 


LN:DI 
Mass отаде 
System (05/2) 


Notes server 
(OS/2) 
MASS STORAGE 


SYSTEM: This 05/2 
2.1 hierarchical 


. images, to relieve 


storage limitations of 
the Notes database, 
which stores the 
image object's 
location and the 
source application 
required to view it. 


TIFF, PCX, BMP, GIF, PCD, 
and JPEG graphics file formats. 
It will also support multipage 
TIFFs and color GIF and JPEG 
files. It uses OLE to store im- 
ages in Notes documents. Using 
SmartIcons, you can scan and 
export an image into an RTF 
(Rich Text Format) field on a 
Notes document. You can em- 
bed image objects into a docu- 
ment and save the image as part 
of the document. For small-scale 
image applications, this is ac- 
ceptable. 

But databases in the current 
Notes release have a 1-GB size 
limit. To overcome this limita- 
tion for large-scale imaging ap- 
plications, you'll need to spend 
an additional $4995 for MSS, 
LN:DI's Mass Storage System, 
which is an OS/2 2.1 hierarchical 
storage management system that 
lets you link the image object to 
the document and store only the 
image object's location and the 
source application required to 
view it. 

The image object resides on 
MSS instead of in a Notes data- 
base. MSS migrates images from 
one medium to another accord- 
ing to the rules set up in a series 
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vices available to Notes applications by setting up forms and pro- 
files in the IPS databases. 

IPS is the gateway into and out of the LN:DI environment. 
Third-party vendors can write applications that take advantage 
of the IPS interchange service to connect their systems to Notes. 
FileNet, ViewStar, IBM, and Wang have announced plans to link 
their large-scale imaging environments to Notes via the IPS 
APIs. Other vendors, such as Keyfile, PaperClip, and Water- 
mark, use DDEs to populate a Notes environment. 
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of Notes forms. You have the option of running MSS on the 
same server as your OS/2 Notes server, but a second option, a 
dedicated computer for MSS, will deliver better performance. 


Jim McCormack is branch manager for U.S. Technologies, a de- 
veloper of Notes-based applications headquartered in Tampa, 
Florida. He has designed large-scale imaging applications for 
financial institutions. You can reach him on the Internet or BIX 
at editors@ bix.com. 


Imagine a broad range of high performance 


drives for every systems’ need. 


Conner’s 
Filepro 
Performance 
3.5-inch disk 
drives deliver 
the capacity 
for today’s 
demanding 
systems. 


Conner makes it a Reality. S 


The race is on. And Conner leads the way with 
a broad range of high performance disk drives for 


high-end workstations, servers and RAID systems. 


Consider the Conner Filepro Performance 1080, 
2105, 2107 and 4207. With 1, 2 and 4 GB capacities, 
these drives are ideal for today's most demanding 


system needs—like video, CAD/CAM and other 
high performance applications. With a data transfer 


Соппегѕ Filepro Performance family offers one of 
the highest levels of performance in the industry. 
Combined with an industry leading MTBF up to 
1,000,000 hours and backed by a 5 year warranty, 
they provide the winning combination of capacity, 
performance and reliability available in today's high 
performance market. Plus, the Filepro Performance 


drives come in FAST SCSI-2 and FAST-WIDE 


Conner Filepro Performance Disk Drives rate of SCSI interfaces. 
Model: CFPI080 СЕР2105/2107 CFP4207 up to What's more, we're continually expanding this 
Capacity: 1GB 2GB 4GB 874 Mb/S family of cost-effective, high performance disk 
y gh p 
Average Seek 11.0 msec. 90 msec. 95 msec. : х 
Time: and an drives to fit your growing system needs—now and 
Data Transfer 554Mb/S — 731/874Mb/S — 874Mb/S : 
Rate: average in the future. 
RPM: 5400 5400/1200 7200 ; 
Fast-Wide SCSI Fast-Wide SCSI] Fast-Wide SCSI ағыла ға 1/ - 
каш... а € of 9.0 And take the fast path to a new world of arn WH weet. 
msec., high performance storage solutions. The Storage Answer 
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Telephony's Wake-Up Call 


Speaking with One Voice 


Integrating Voice and Data 
A VOICE-PROCESSING - 
CARD provides the 
Interface between the 
Remark server and the 
telephone switch, Analog or digital 
telephone lines 
. Help desk | 
«Fax-backservice — | 
* Company information 
JEFF SMITH 


ў elephony used їо be the domain of 

large service-oriented firms, such 
as those in the banking and insurance in- 
dustries. Smaller companies generally could 
not justify the significant investment for 
proprietary systems that was required to 
implement telephony. However, that has 
recently changed. 

Standards such as TAPI (telephony API) 
and TSAPI (telephony services API), and à 
growing number of third-party development 
products that support these standards, are 
helping to put Notes-based telephony with- 
in the reach of any organization that is large 
enough to justify a groupware installation. 
Some of the applications include help-desk 
support, fax-back services, "hot lines" for 
company information, and data-gathering 
systems. In the future, we may see tele- 
phony systems "reading" E-mail messages 
to business travelers or capturing and ma- 
nipulating voice recordings as objects in a 
Notes document. 
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The combination of Phone Notes, from Lo- 
tus, and Remark, from Big Sky Technolo- 
fies, is one example of how developers 
can integrate voice recordings and sound 
objects into Notes. Phone Notes provides 
an interactive voice-response scripting en- 
vironment that the Remark server uses as 
source code for telephony applications. Re- 
mark PhoneClient lets end users access 
these applications from any telephone. 

The Remark Voice server is an 0S/2- 
based process that connects to an existing 
telephone switch via analog phone lines. 
Each phone line represents one concurrent 
recording or playback session. Therefore, 
the size of the Remark server and the num- 
ber of lines required are directly propor- 
tional to the expected number of concur- 
rent users of the application during peak 
periods. А 16-line system will support hun- 
dreds of calls during business hours. 

À voice-processing card, purchased sep- 
arately from such vendors as Natural Mi- 
crosystems or Dialogic, acts as the interface 
between the Remark server and the tele- 


PHONE NOTES provides 
an interactive volce- 
response scripting 
language that the 
Remark server uses as 
source code for 


telephony applications. 


Phone Notes 
scripting language 


THE REMARK SERVER: 
An OS/2-based process. 
The server can 


per minute or less. 
Using OLE, voice files 
can be stored on the 
Remark server and 
linked back to a Notes 
document or embedded 
in the Notes document. 


phone switch. The Remark server can com- 
press voice files down to approximately 
180 KB per minute. This can become par- 
ticularly important in applications where 
conversations or messages are recorded 
and stored for future use. If you're willing to 
sacrifice some quality, you can choose to 
compress the recordings to 90 KB per 
minute. 

Using OLE, voice files can be stored on 
the Remark server and linked back to a 
Notes document or embedded in the Notes 
document. This can be important if you 
store a large number of voice files or if they 
are lengthy. Storing files on the Remark 
server overcomes the Notes 1-GB file size 
limit. However, if these voice recordings 
need to be routed to users that do not have 
access to the initiating Remark server, em- 
bedding the files in Notes documents may 
be the only option. 

Phone Notes applications require little 
Notes applications development expertise. 
To create a Phone Notes command, devel- 
opers need only to understand the logical 
flow of the desired application, not a lot of 


cryptic function calls. More difficult tasks 
are designing and developing the under- 
lying Notes application that will be the 
repository or source of information for the 
telephony application. 

Phone Notes has some limitations. Call 
management is one difficult area. Predic- 
tive dialing and load balancing work to 
some degree іп smallvolume applications, 
but Phone Notes falls short in these ar- 
eas when you try to launch them on a large 
scale. The problem is that the Remark 
server's interface to the PBX is via ana- 
log lines only, and it cannot determine if an 
intemal extension is busy without dialing it. 
Therefore, it cannot accurately determine 
when an extension is available for the next 
call. 

In addition, any function that requires a 
high degree of integration with the tele- 
phone switch is difficult at best with Phone 
Notes. All communication between the 
user on the phone and the Remark server 
happens via Touch-Tones. This is effec- 
tive when only one person is accessing 
the application. However, if two people 
are on a conference call, both parties hear 
the Touch-Tones, which quickly becomes 
annoying for the person who's not pushing 
the buttons, particularly if that person hap- 
pens to be a customer. 

Although some technical problems need 
to be ironed out, voice-based groupware 
applications are a reality today. As tele- 
phony standards evolve, audio as a data 
type may play an even more common and 
important role In how companies do busi- 
ness. 


Jeff Smith is a product manager for work- 
group applications at U.S. Technologies 
(Tampa, FL) and a designer of telephony 
systems. You can reach him on the Inter- 
net or BIX at editors bix.com. 


Some common problems with mail 
gateways include message text becoming 
truncated or address and subject fields get- 
ting garbled or lost. In an application where 
the subject field routes a product-request 
form to the proper department, the gate- 
way conversion must be clean and reli- 
able. Some organizations continue to op- 
erate proprietary mail systems for which no 
gateway exists. If the application requires 
a mail interface, the developer usually has 
to write the conversion code as part of a 
front end to the workgroup application. 
The worst-case solution is for the appli- 
cation to convert the data to ASCII, parse 
the data to figure out the addressing and 
message text information, and then import 
the data into the target database. 


Remember the End User 

А groupware application can't be suc- 
cessful unless it's easy to use and scalable. 
Part of the design work involves meeting 
with end users to determine how they will 
access the system. Some people may con- 
nect into a central server; others use a LAN 
connection or a remote-access server. De- 
velopers need to deter- 


Scalability becomes an issue when the 
infrastructure for a groupware application 
was initially built for small pilot groups. 
Few organizations prepare an enterprise 
architecture plan to support current and 
future applications requirements. As a re- 
sult, enterprise architectures that are 
planned around 100 users in three major 
cities have a difficult time scaling to 1000 
users on three continents. Because the ap- 
plication drives infrastructure require- 
ments, the developer often carries out the 
task to plan and build the infrastructure, 
which is often a larger project than writing 
the application itself. 

Another common implementation prob- 
lem is that not everyone in the workgroup 
may have the technology needed to run 
the application. The first question to ask 
when you get a request for a multiuser, 
multilocation application is whether all 
participants are on some common system 
(e.g., Notes, mail, or forms). The usual an- 
swer is, “Not yet, but probably by the end 
of the year." 

Faced with that response, do you roll 
out a groupware product such as Notes be- 

fore you develop your ap- 


mine how the application Big Sky Technologies plications? If you do, you 

ч San Diego, CA ; 2 iecti E 
will handle each access (800) 488-4188 risk early user rejection be 
method. (619) 496-2100 cause of no immediate ben- 

Today, it is also com- fax: (619) 496-2119 efit. Or do you develop es- 
mon for workgroup ap- Lotes Disen Dag. sential applications and then 
plications (e.g., help desks Cambridge. MA deploy Notes? The time de- 
and customer service) to (800) 346-1305 lays minimize your applica- 

1 " (617) 577-8500 ки? inv. nt 

support a myriad of re fax: (617) 2539150 tion's return on investme 
quests or questions from and eats away at the shelf 
E-mail, fax, telephone, Powersoft Corp. life of your solution. 
and wireless devices. By Са н An effective answer is to 
comparison, COBOL pro- fece 287-1500 split resources into a devel- 
grammers rarely have to fax: (508) 287-1600 opment team and a Notes 
worry about segmenting deployment team. You 
the user population by ac- nias e mi anit ol should allow the developers 
cess method or the layout (800) 262-4747 to stay one step ahead of the 
of the enterprise network. (203) 973-1000 deployers so that applica- 

Each access type has sil ыы tions requirements сап be 
some issues associated | Trinzic Corp. fed to the deployers ona 
with it—capacity and Waltham, MA just-in-time basis. 

(800) 234-7724 


bandwidth, compatibility, 
and security—that have 
to be sorted out as part of 


(617) 891-6500 
fax: (617) 622-1544 


As groupware matures, 
the issues outlined above 
should diminish with new 


the application’s design task. For exam- 
ple, it certainly doesn’t make sense for 
15,000 salespeople to dial into one or two 
remote-access servers in an evening. 

A similar problem with capacity exists 
when remote users or servers are replicat- 
ing Notes documents that have large file at- 
tachments or embedded images. Moving 
documents that are 2 MB or larger over a 
dial-up connection can take up 8 hours. 


workgroup tools and standards for inter- 
operability. Until then, workgroup com- 
puting will remain a challenging but fertile 
area for developers. 8 


Kellv Trammeil is a partner with KPMG Peat 
Marwick's Strategic Services ( Houston, TX), 
which focuses on workgroup computing and 
sales-force automation. You can reach him 
on the Internet or BIX at editors bix.com. 
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LIVE WIRE 


ew England Telephone brought the 56-Kbps leased 

line this week: two pairs of copper wire that ter- 
minate in BYTE's ground-floor phone closet. At that 
point, the baton passed to Larry Graffam, our regular 
telephone-wiring contractor. Six years ago, Larry and I 
built BYTE's first twisted-pair LAN, and sometimes we 
still meet on the virtual border that lies somewhere be- 
tween telephony and data networking. Today he's ex- 
tending the new circuit to our third-floor computer room. 
“I don't know what a CSU/ DSU is,” he says. “Just tell me 
how to wire the jack." "Straight through on pins 1, 2, 7, 
and 8," I guess, trying to recall what worked when we 
connected the 56-Kbps X.25 link to BIX. The lights on the 
CSU/DSU (channel service unit/data service unit) flick- 
er, but the link only sputters and won't catch. 

We perform the ritual scratching of heads, wiggling of 
plugs, and swapping of wire pairs, all to no avail. A call 
to MV Communications, our service provider, reveals 
that our box can answer, but not call, its remote partner. 
Larry troops back downstairs and soon returns with the 
solution. The RJ-45 jacks he's used in the past for 1ОВаве- 
T pin out differently than the RJ-48 that New England 
Telephone brought. Larry installs the RJ-48 jacks, the 
CSU/DSU lights up like a Christmas tree, and we have a 
live digital circuit. 

Along with the CSU/DSU that serves as our site's in- 
terface to a physical data network, we need a router. MV 
supplied a Livingston PortMaster, which I now fire up and 
connect via serial cable to the CSU/DSU. From an NT 
machine on a dial-up PPP link to the Internet, I ping the 
address that MV had configured into the router, and it 
responds. But does that address really correspond to our 
router? To find out, Ben Smith at MV's Peterborough 
POP (point of presence) verifies that the Internet pro- 
tocol traffic that I'm sending maps to the data circuit 
between there and BYTE. The router is on a live IP link 
to the Internet, so MV can Telnet into and configure 
the Ethernet interface we'll use to access the link. From 
its pool of Class C addresses, MV fishes out one for us 
and assigns one of that network's 254 usable addresses 
to the router' s Ethernet in- 
terface. We're up and run- 
ning. 


Two Schools of Thought 
Now that we're operating 
a public Class C network, 
how should we use the re- 
maining 253 IP address- 
es? Of course, we will use 
one for every machine that 
provides WWW (World 
Wide Web), FTP, or oth- 
er externally visible ser- 
vices. At first, we'll most 


Dial-up or ISDN 
Public IP addresses 


Internet 


likely start with a single machine 
running as both www.byte.com 
and ftp.byte.com. Later, we 
might dedicate a machine to each 
of these services, and perhaps 
mirror services on additional ma- 
chines. However, there are lots 
more LAN clients than servers, 
and the question is how to get 
them onto the Internet. There аге 
two schools of thought in this 
area: 


1) Public networking. This vision 
inspired the design of TCP/IP. 
Every node has its own globally 
unique IP address and can con- 
verse on equal terms with all oth- 
er nodes. But to label IP nodes as 
“hosts” betrays assumptions that 
predate LANs and desktop com- 
puting. Hosts that run Internet 
services for users at terminals are 
nothing like Windows or Macin- 
tosh hosts that run their own TCP/ 
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A new 56-Kbps 
link makes 
BYTE a full- 
time Internet 
citizen. But a 
big question 
looms: Which 
rules of 
citizenship 
should we 
abide by? 


IP stacks and applications. These desktop systems are 
personal Internet endpoints on which users can deploy 
their own Gopher, FTP, or WWW servers. Slick, but 
can you expect everyone on your LAN to use these rather 
sophisticated tools well? This crucial question leads to the 
second (and dominant) school of thought: 


2) Private networking. With a private network, you set 
up gateways, firewalls, and routers that regulate the in- 
teraction of your LAN’s clients with the outside world. 
Global peer-to-peer networking often isn't the right choice 
for corporate LANs. Companies provide Internet ser- 
vices, but most individuals don't really need those ca- 
pabilities (at least not yet). This asymmetry dictates that 
corporate servers live either on or outside a defensive 


| " 


OS: DOS, Windows, Mac, other 


An NT Gateway Between a Private Network and the Internet 


EG NT's RAS (Remote 
| Access Service) 

| combined with a 

| proxy WWW server 
is an innovative 
way for a small 


Application: WWW browser, mail, other 


API: Winsock, other 
Stack: Any TCP/IP 
Access: Ethemet 
Network: 192.1.1.0 


company to both 
export and import 
Internet services. 
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perimeter and that LAN clients live with- 
in the boundaries. 

Public networking means that we dole 
out опе of our 253 addresses to each IP de- 
vice on our LAN, and we're small enough 
to do that comfortably. Private networking 
means that we can use unregistered IP ad- 
dresses, or none at all—two options that 
l've been exploring for a while. 


Instant Internet, No IP Addresses 
Performance Technologies' Instant Inter- 
net (see “Short-Order Internet Access," 
July BYTE) is a network appliance: a box 
that attaches to the network, powers on, 
and solves a hard problem so quietly that 
you forget it's there. Instant Internet con- 
nects LAN clients to the Internet by de- 
coupling a popular Internet API—Win- 
sock—from its normal TCP/IP substrate 
and grafting it onto IPX. This setup is con- 
venient because it does away with client 
IP addresses, and it's secure for the same 
reason: no exposure of IP addresses or on- 
LAN IP traffic. 

In fact, the security angle is a bit subtler. 
Winsock is, after all, an implementation of 
the Berkeley sockets АРТ, and its basic 
unit of connectivity is not the host but the 
port. For Winsock client applications to 
Work, they have to create and attach sock- 
ets to ports on hosts. Instant Internet uses 
a tweaked version of WINSOCK.DLL to 
make this happen. 

The converse is also possible: Inside 
servers could offer ports to which outside 
clients could attach sockets. For example, 
a LAN node's WWW server listening on 
port 80 would answer connection requests 
from outside WWW browsers that aim at 
that port on the Instant Internet box. To 


Using a Proxy 
WWW Server 

Point your browser at a proxy 
WWW server to get through a 
firewall or to hop from a 
private IP network to a public 
one. Be sure to refer all the 
client-side services that you 
care about to port 80 on the 
server. If you aim Netscape's 
FTP client at the ҒТР port (21) 
on the server—something | 
tried—it won't work. That's 
because a WWW server isn't 
an FTP server. The WWW proxy 
handles all the protocols, so 
all the action's on port 80. 
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prevent this, Performance 
Technology blocks the in- 
bound use of such well- 
known ports, except for the 
SMTP port that you'd need 
to deploy an Internet mail 
gateway on your LAN. 


NT Gateway, Private IP 
Addresses 

The figure "An NT Gateway 
Between a Private Network 
and the Internet” on page 
103 shows the other solution 
that I’ve tried. A multihomed 
host (one with interfaces 
to two or more networks) 
routes IP traffic between the 
Internet and a private IP 
network. On the first try, 1 
pinged a remote host from 
the LAN but got no reply. 
The NT box was the default 
gateway for TCP/IP clients 
on the LAN, so what was 
wrong? You guessed it: ad- 
dressing. We’ ve always used 
network address 192.1.1.0, 
the first Class C network, for 
internal IP tests. 

Private use of this net- 
work number is an Internet 
folk tradition, and lots of 
these networks touch the 


WEIGHING THE ALTERNATIVES 


INSTANT INTERNET 


Pros 

ш Simple installation for NetWare (or Windows-over- 
IPX) users 

ш Secure—no IP on the LAN, inbound ports blocked 

m Works with any 16-bit Winsock application 

m Script support for dialer 


Cons 

ш Non-Winsock TCP/IP applications break 

m 32-bit Winsock applications (e.g., Netscape 1.1 for 
Win32) don't work 

W No local (i.e., LAN) use of TCP/IP 

m No non-Windows access 

m Client service only; can't run servers 


NT GATEWAY 


Pros 

W Less expensive if a Windows NT server is already 
in use 

B Secure—no inside unregistered IP addresses are 
exposed to the outside 

ш Allows local (i.e., LAN) use of TCP/IP 

ш Non-Windows systems (e.g., Macs) can use the 
connection 

W Can run servers (e.g., ftp and WWW) 


Cons 

W Requires a proxy server 

ш Applications limited to those supported by proxy server 

m More complicated installation, even with DHCP to 
simplify addressing 

ш No script support in RAS (Remote Access Service) 


official Internet. It’s likely that the ICMP 
(Internet Control and Message Protocol) 
packets sent by my ping command reached 
the host, but to which 192.1.1.0 network 
should the host reply? When there are du- 
plicate addresses, IP breaks. 

The missing ingredient was a proxy 


server (an NT application) to relay mes- 
sages between inside clients and outside 
servers. Process Software’s Purveyor is 
one NT WWW server that offers this 
proxy capability. I installed it on a Digital 
Equipment Alpha machine running NT, 
pointed another machine’s copy of Net- 
scape at it (see the screen at left), and— 
Bingo!—the NT box instantly became a 
poor man’s firewall. 


Appliance vs. Gateway 
I’ve tried both solutions for a few weeks 
on BYTE’s LAN. The table above sum- 
marizes the pros and cons of each. Which 
is best? Sorry, but the jury is still out. We 
like Instant Internet because it gets results 
fast—after just 30 seconds, you’ re surfing 
the WWW. But a Windows-only solution 
ignores our Mac and Unix users. And the 
IPX substrate complicates the use of in- 
house WWW servers to manage private 
information. You can switch modes by 
swapping WINSOCK.DLLs on the fly; I 
do this, but I don't recommend it. 

A traditional IP gateway, including our 
NT solution, requires a lot more up-front 
effort: TCP/IP stacks on every client, IP 
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BOOKNOTE 
Network Security: 
Private Communication 
{ Ina Public World, $46 

| by Charie Kaufman, 

| Radia Periman, 

and Mike Speciner 
Prentice-Hall, 1995 

ISBN 0130614661 


Nuts-and-bolts explanations of all the important 
encryption and authentication regimes: what they 
are, why they work, and how they might not. 
Details on how NetWare, Notes, DCE (Distributed. 
Computing Environment), and Microsoft networks 
implement security. All this, plus lots of laughs. 


addresses all around, and applications con- 
figured to talk through proxies. But you 
can use Unix, OS/2, NT, or any capable 
OS on the multihomed host (if the nec- 
essary proxy has been ported to that plat- 
form), and options are equally bountiful on 
the client side. The gateway also doubles 
as an Internet server visible to the outside. 

Traditional IP is truly powerful stuff. Of 
course, if we use it, we must decide wheth- 
er clients get registered addresses or not. 
Is private networking an abuse of TCP/ IP? 
The experts who hang out in BIX's Inter- 
net conference directed me to the RFCs 
(requests for comment) that frame this 
question. Details follow. 


RFC 1597 vs. RFC 1627 
RFC 1597, "Address Allocation for Pri- 
vate Internets," wants to reserve certain 
network addresses for duplicate use (see 
"Reserved Private Networks, per RFC 
1597"). Primarily driven by the desire to 
conserve precious address space and ease 
the administrative burden of IP subnet- 
ting (see "Linking LANs," December 
1993 BYTE), the authors also note that 
private addressing enhances security. 
Not so fast, say the authors of RFC 
1627, "Network 10 Considered Harmful.” 
We should expand address space the right 
way, by means of IPng (see “Create More 
IP Addresses," April BYTE), not by vio- 
lating the principle of unique addressing 
that's the foundation of the Internet. May- 
be you don't need direct, network-layer 
connections to the outside today, but you 
might well need them tomorrow. Apple 
found out the hard way, the authors say, 
when it had to renumber 5000 hosts. Why 
bother? "Apple, IBM, and Motorola could 
not collaborate as easily as they have to [in 
order to] produce the PowerPC without 
uniquely assigned IP addresses." 


The process used to assign IP numbers 
is the crux of the issue. RFC 1597 argues 
that with an automated method— such as 
the DHCP protocol, in which clients boot 
up without numbers and receive IP ad- 
dresses on the fly —you can easily switch 
between public and private addressing or 
synchronize two private domains. RFC 
1627, however, questions DHCP's matu- 
rity and effectiveness. 

As an experiment, I had our DHCP 
server (an NT 3.5 service) move the block 
of addresses it manages. The NT clients 
caught on after a reboot, while Windows 
3.11 and 95 didn't. I scanned the INI files 
and registries but couldn't flush out the 
old addresses. This was on a Friday, and 
the leases on those addresses weren't due 
to expire until Sunday. So I took the week- 
end off, and the problem fixed itself on 
Monday. I later learned that you can break 
Win 95's DHCP leases with winipcfg, 
and Win 3.11’s leases using ipconfig/ 
release. 

Obviously, DHCP works for us, and 
private networking seems easy, useful, 
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Aladdin Desktop Tools, 
$49.95 >” АЗ 

| Aladdin Systems 
Watsonville, CA 

(408) 761-6200 

fax: (408) 761-6206 
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Handy Mac utilities, most notably Desktop Shortcut, a 
utility that makes the Mac File Open and File Save 
dialog boxes smarter. As we began cranking out images 
for the BYTE CD-ROM, these dialog boxes became a 
major bottleneck. Desktop Shortcut remembers recently 
used folders and last-known positions in lists. Why 
can't Finder and Win 95 track this crucial context? 


and secure. But RFC 1627's argument is 
cogent. Business-to-business networking 
is on the way, and there's no point in 
throwing obstacles in its path. With that in 
mind, how should BYTE dole out its pub- 
lic Class C addresses? One for a gateway, 
or perhaps one for every LAN client? For 
now. we'll modify the first approach: just 
one address, and use a server connected 
only to the Internet. ІСТІ be safe sex for a 
while, until I’ve studied the security is- 
sue more deeply. 


1 Outfox the Devil 

The security tool named Satan probed our 
site in both the Instant Internet and NT 
gateway modes and gave it two thumbs 


XoftWare? PC X servers. 
The full-service solution. 


here can you find a one-stop solution for desktop-to-UNIX connectivity? With XoftWare, it's 
all in one place. In fact, it's the only X server that connects all your Windows, Windows NT, 
DOS, OS/2, Macintosh and PowerPC systems to your UNIX destinations. What's more, it's 
built for speed (fasten your seatbelt!) and fully loaded with administrative tools. The result? An easy 
maintenance, IS-friendly X server with high-performance UNIX access from all your desktop systems. So 
why not take it for a test drive? Call us at 1-800-PICK-AGE (1-800-742-5243) БЕ 
or e-mail us at sales@age.com for your introductory copy. 99 
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XofiWare is a registered trademark of AGE Logic, Inc. АЛ other trademarks are the property of their respective owners. 
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The BYTE Network Project 


save Disk Space 


up, for whatever that's worth. But you 
can't find what you're not looking for, 
and I doubt the Unix networking culture 
that spawned Satan understands the Win- 
dows networking conventions that Win 
95 clients and NT servers follow. 
Consider NetBIOS, the API and name 
service that enables file and printer shar- 
ing, NetDDE, and remote administration. 
One night I added some NetBIOS-name/ 
IP-address pairs to Win 95's LMHOSTS 


e 
fi “Wide-Area Windows М k- 
PKZIP version 2.0 Ree ion uM нае 


PC WORLD PKWARE introduces the next generation of its award the Internet using RAS (Remote Access 
winning compression utility. PAZIP 2.0 yields greater Service). I found that I could NET USE 
of the software. PKZIP compresses and archives files. Ж” қ 
This saves disk space and reduces Ше transfer time. office and even remotely edit its registry. 
You couldn't do that without my do- 
Software developers! You can significantly reduce main user name and password, But if you 
WORLD CLASS product duplication costs by decreasing the number of ул 4% Ё the shard 
AWARD disks арте to distribute your applications. Call for new or guessed the name ої the share 
Distribution License information. directory that I’d unintentionally left open 


to group Everyone, you could have plun- 
р dered it. That's the kind of security hole 
Put Your Executables on a Die that even Satan can't yet detect or climb 


Software developers! Save disk space and "1 through. 

media costs with smalier executables, You can НЕТ; I'm pleased to report that the BYTE 
stribute your software in a compressed form з с WWW site i i . We - 

with PKLITE Professional.* PKLITE Professional e M 1 а ан 4 buie writ 

gives you the ability to compress files so that rently putting images on the next 

they cannot be expanded by PKLITE. This = CD-ROM, and you can try out part of the 

ч сцен reverse engineering of your ! х January issue on-line to get a feel for how 

prog 4 i it will eventually look. I’ve indexed the 

PKLITE increases your valuable disk space by compressing DOS атанан АС уне е 

executable (.EXE and .COM) files by an average of 45%. The operation of 


PKLITE is transparent, ali you will notice is more avallable disk spacel олш: rie mer d 


(European Microsoft Sebastopol, CA 
Windows NT Academic (800) 998-9938 


http://www.folio.com (800) 722-7770 

(508) 879-6994 
Lotus Development Corp. http://www. process 
Cambridge, MA .com 
http://www.lotus.com 


compression technoloay into your 
software applications. The application 
program controls all the input and 
output of data, allowing data to be 
compressed or extracted to or from any 
device or area of memory. 


а ^ : E Consortium) (707) 829-0515 
Compression for YOUR Application e] rodeo пар mw сот 
^ The PKWARE Data Compression Library" p] Follo Corp. ce aen CAT 
allows you to incorporate data E Provo, UT Framingham, MA 
= 
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WAIS (Wide Area Information Service); 


AIT purpose Пада Хеоліртев=он orum SC Mese eet or binary аа used Folio's Infobase WWW server to ех- 
quickiy; The routines can. be used with many popular DOS languages. А. | - i 

Windows BEE and ай 05/9 32-bit version is also available! — port a preexisting BYTE infobase to the 
WWW; and tried out the Lotus InterNotes 
Web Publisher. Also, 1 am finding the 
WWW site useful as a channel for private 


communications between our home office 


| INC. | and its satellites. 


me D атт М Finally, BYTE's original РС Unix serv- 


9025 M. Deerwood, Drive Brown Deer, Wi 53223-2437 er, reconstituted under BSDI 2.0 (thanks to 

— (414) 354-8699 Fax (414) 354-8559 Ben Smith), will be coming on-line soon. 
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Jon Udell (judell@bix.com) is BYTE’s ex- 
ecutive editor for new media. 
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wi UP A 1200 DPI PAO 3 


Dataproducts' Typhoon 8 is the Leave your network printing So get up to speed. 

ultimate desktop printer. With problems behind. At $5,199, we've broken the price 
stunning, typeset-quality 1200 dpi The Typhoon 8's patented Virtual barrier to the next level of printing. 
resolution, full-bleed 11" x 17" Printer Technology (VPT'") 


handles multiple Call today and ask about our 
protocols and free PostScript fax/modem offer 
provides T е 

custom settings | 800 980 03 74 
for up to 64 


users on your d? Dataproducts 


network! 


imaging, Adobe 
PostScript? Level 2, 
PCL 5 and now, free 
camera-ready faxing, 
the Typhoon 8 takes 
laser printing to 
incredible new heights. 


Taking your printing needs by storm 


1995 Dataproducts Corporation. Dataproducts and Dataproducts with its associated logomark are registered trademarks 
and Typhoon and VPT are trademarks of Dataproducts Corp. PostScript is a registered trademark of Adobe Systems Inc. 
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The Gateway to Japan's PC Market — 


The Largest Piece of a Growing Asian Marketplace 


ORLD 
PC 
EXPO 
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Send Fax and Get Free [ime Now! 


FAX. +81-3-5210-8285 


You will soon receive a FREE INFORMATION PACKAGE 
from Nikkei BP WORLD PC EXPO Managing Office 


(Please type or print) 


Company 
Department in Charge | 


September 27—29, 1995 

Place: Nippon Convention Center 
(Makuhari Messe, Chiba, Japan) 
Organized by: Nikkei Business 
Publications, Inc. 

Support by: Ministry of International Trade and Industry 
(planned), U.S. Embassy's Foreign Commercial Service 
Collaboration: Database Promotion Center, Japan 


Cooperation by: Nihon Keizai Shimbun, Inc., Television 
Tokyo Channel 12 Led. 


Reach over 50,000 members of Japan's 
PC community! 


l. Japan's first comprehensive PC exposition 
Covering a wide range of the latest PC-related products and 
technology — Юг a// platforms. 


2. "Partnership Solutions Program" 
This program provides you with an opportunity to meet your 
future partner in Japan. 


3. Technical Seminars 
High-quality seminars held apart from the exposition will 
attract high-level attendance. 


4. Organizer's exhibit zone 
Nikkei BP presents the state-of-the-art and future direction of 
PC multimedia. 


5. Extensive Promotion 

Expect high attendance thanks to promotion in Nikkei BP's 
PC publications and in other major media such as TV and 
daily newspapers. 
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Reserve 
Your Exhibit Space 
Today! 


For more information, please contact: 
Nikkei Business Publicatlons America, Inc. 


575 Fifth Avenue (20th Fl.) 
New York, New York 10017 


Address TEL. (212) 867-3414 FAX. (212) 867-3278 
Zip Country Organizer: 
Tel. Fan Nikkei Business Publications, Inc. 


Contact Person 


WORLD PC EXPO Managing Office 
2-7-6 Hirakawacho, Chiyoda-ku, Tokyo 102, Japan 
TEL. +81-3-5210-8393 FAX. +81-3-5210-8285 
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Send In the Clones 


Power Computing’s Mac-compatible system portends a good start 
for Apple's Mac OS licensing plans 


TOM THOMPSON 


ere's the verdict: Power Com- 
[=й puting's Mac-compatible sys- 

tem is as fast as an equivalent 
Power Mac, it's less expensive, and it in- 
cludes more goodies out of the box. Mac 
clones—finally— have arrived. 

Thanks to its Power Mac line, Apple 
has become the largest vendor of RISC 
systems. It sold 1,400,000 of them in just 
14 months. Equally as dramatic, Apple 
made an abrupt shift in its business strat- 
egy. It licensed the PowerPC version of 
the Mac OS— considered one of the com- 
pany's crown jewels in terms of technol- 
ogy—to other vendors. Several compa- 
nies signed licensing agreements late in 
1994 or early this year. Power Comput- 
ing began limited shipments of its Mac- 
compatible systems in May and will be in 
full production by the time you read this. 


Back to the Basics 

Power Computing sells three models of 
Mac compatibles: the Power 80, Power 
100, and Power 110. They use 80-, 100-, 
and 110-MHz PowerPC 601 processors, 
respectively. These computers closely 
match the hardware specifications of the 
Power Mac 7100 and 8100, with three 
NuBus slots, a 256-KB level 2 cache 
board, and a second display board with 2 


Inside the Power 100 


MB of video memory, ex- 
pandable to 4 MB. (A low-end 
design that's the counterpart of | 
the Power Mac 6100 is in the 
works.) Base RAM in all sys- 
tems is 8 MB, expandable toa 
maximum of 200 MB. There’s 
the usual gaggle of Mac 
ПО ports: one ADB 
(Apple Desktop Bus) 
for the mouse and key- 
board; two mini-DIN-9 
Geoport connectors for 
modem, printer, and Lo- 
calTalk network support; 
and an AUI (attachment 
unit interface) port for an =" 
Ethernet connection. Power 
Computing will also tailor a system's hard- 
ware to meet your needs. 

Because the Mac OS is intimately cou- 
pled to a number of Apple custom ASICS, 
we expected to see little difference be- 
tween a Power Mac and a Power Com- 
puting system. We were thus mildly sur- 
prised when we opened the packing on the 
Power 100 system sent to us. Instead of 
the familiar mini-tower or pizza-box chas- 
sis the Power Macs sport, Power Com- 
puting uses a commodity baby AT form 
factor to house the system hardware. 

Other cost-cutting measures are evident. 
There's no second plug connector on the 
system for power- 
ing a monitor, but 
because today's 
energy-saving 
monitors auto- 


Wherever possible, the Power Computing needed to support a five-slot computer. A = 
design uses four-layer rather than six-  four-layer video board occuplesthe601 natically shut 
layer circuit boards In the system. While РО5 (Processor Direct Slot) and sports themselves off, 
four-layer boards require more real both an Apple DB-15andaPCVGAvideo | this isn’t а big is- 
estate to construct a subsystem's connector. All the 1/0 subsystem sue. The built-in 
circuits, the advantage is that they're controllers are crammed onto a board video port doesn’t 
less expensive to manufacture. (Just plugged into a proprietary 1/0 slot This the kooky AV 
before the company went into board handles the two SCSI buses (one Ua HS ROOKY 
production, the main logic board went _fast internal, one standard extemal),the СОппесіог found 
from four to six layers to ease timing Ethemet and LocalTalk network on Apple Power 
tolerances, which slowed the production connections, and the NuBus controller. f. Macs. Instead, it 
schedule.) Power Computing wants to change or uses a standard 
A glance at the main logic board reveals enhance an 1/0 subsystem, it requires only DB-15 connector. 
a smattering of Apple ASICs, the 601 a modification to the 1/0 board. тк обоа & 
processor, and locations for two additional Finally, the 72-pin DRAM sockets are : 
NuBus slots. Н demand warrants it, Power ^ readily accessible for RAM expansion. lot of cabling 
Computing can add the extra connectors | This isn't the case with the Power Mac headaches, but if 
and a different NuBus controller chip 8100. you need to do 


voice recognition 
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The Power Computing Power 
100, equipped with a quad- 
speed CD-ROM drive. Ап 
Apple 17-inch monitor 

is attached to the system. 
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or sound input, you’ If have to use a micro- 
phone and the sound-input jack, not an AV 
monitor. We had no problem connecting 
and switching an Apple 17-inch multiscan 
monitor to different resolutions on either 
video port. 

In contrast to Apple's policy, you get an 
extended keyboard (the one with the func- 
tion keys) with the computer. There's also 
software claimed to be worth $900: some 
Bitstream PostScript and TrueType fonts; 
Now Software's Now Utilities (system Ex- 
tensions), Now Contact (a contact-list pro- ` 
gram), and Now Up-To-Date (a group 
scheduler); FWB's CD-ROM Toolkit and 
Hard Disk Toolkit; Claris's ClarisWorks; 
Intuit’s Quicken; Apple's e*World on-line 
software; and Insignia Solutions’ Soft- 
Windows 1.0. 


Test Run 

To check out the computer, we simply un- 
cabled one of BYTE's Power Macs and 
plopped the Power 100 into its place. We 
reatttached the cables, copied the Power 
Mac's contents to the Power 100 via File 
Sharing, and began working. 

The usual applications worked flawlessly: 
Photoshop 3.0, Illustrator 5.5, MacWrite 
Pro 1.0у4, Excel 5.0, and cc: Mail 2.2. We 
were able to use all sorts of terminal software 
(e.g., America Online 2.5.1, AppleLink 6.1, 
and SITcomm 1.0.1) to maintain on-line 
contacts and successfully download and up- 
load files. ThePower 100 had no problems 
faxing manuscripts to authors using Global 
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Village’s OneWorld fax server. The usual 
army of Extensions worked perfectly (e.g., 
ATM 3.8 and Now Software's Super- 
Boomerang and WYSIWYG Menus). 

We had a bad moment attempting to ac- 
cess image files from an Apple QuickTake 
150 digital camera until we realized the 
problem was a missing codec Extension 
file. Developers will be pleased to know 
that Metrowerks CodeWarrior 1.2.2 (aka 
CW6) works on the Power 100, as well as 
Jasik Designs' low-level PowerPC debug- 
ger. For quality time, Bungie Software's 
Marathon—a game more complicated and 
tougher than 


Power 100 Doom—ran 
с witha TEE ы without a hitch. 
СЩ processor, о b 
= RAM, a 1-GB hard drive, a 1n Short, every 
ЕЙ quad.speed CD-ROM thing оп an Ар- 
= drive, an extended ple Power Mac 
=} keyboard, and bundled 
Й software....53349.97 ile n 
‚т Power Computing Corp. ме 
К Milpitas, СА surprisingly, 
jl (800) 999-7279 the BYTE na- 
үк | aia 

Circle 1238 on Card. cation bench- 


marks revealed 


few differences in per- - 
formance between the Only Your Encineer Knaws fnr Sure 
Power 100 and the Pe ee Ин 
Power Мас 8100/100. | 1-44. i 

We can't state it any | EE 
clearer: Power Comput- | Moanne poimi imie а, 
ing has successfully 
replicated the Power 
Mac. This speaks 
well for the compa- 
ny’s engineers and 
for the nascent Mac 
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On the 10 BYTE native performance benchmark tests, 
the 100-MHz Power 100 provided performance nearty 
identical to that of a 100-MHz Power Mac 8100/100. On two tests, the Power 100 
showed faster floating-point performance—due to the improved math library in 
System 7.5.1, not to system differences. Here we show just the integer and floating- 


OS licensing market. 
We are concerned 
that Power Comput- 
ing might not be able to make enough sys- 
tems to meet demand or might compro- 
mise quality to ship systems. However, 
the company stands behind its work with a 
30-day money-back guarantee and a one- 
year warranty. 

At the time of this writing, Power Com- 
puting's prices were lower than those of 
equivalent Power Mac systems, ranging 
from a difference of $800 for a Power 100 
versus a similarly equipped Power Mac 
7100/80 to only a $236 difference between 


point indexes derived from the 10 tests. Results are indexed; higher numbers 
indicate better performance, and a Dell 90-MHz Pentium - 1. 


a Power 110 and a Power Mac 8100/110. 
If your computing needs are modest and 
your budget is tight, you might look at the 
Power Mac 6100/66, for which Power 
Computing has no counterpart. Ш 


Tom Thompson is a BYTE senior technical 
editor at large with a B.S.E.E. from the Uni- 
versity of Memphis. He is also an Associate 
Apple Developer. You can reach him on Ap- 
pleLink as T. THOMPSON or on the Inter- 
net or BIX at tom thompson G bix.com. 


-Mail Made E-asy. 


Now PC users on a 
ovel Unix network can 
= havea Windows-style, 
„Гоу Windows-fast & easy 
J 1] interface to Internet 
and Unix email. 
Just use EMBLA 


ProSystems at: 


3 and you'll see email 
‘| couldn't be easier. 
е It’s Windows “drag 
& drop" simple 
* Remote users — save on your phone bill! 
You can select and download only the 


mail you need. 


* Supports MIME, IMAP & standard 


Windows socket АРТ. 
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UniDirec* 
800-755-8649 


sales @ unidirect.com 


800-617-SOFT 


hitp/Awww.software.net 


EMBLA is available now for just $99. 
Call one of the resellers listed 

below to order. For more 
information, contact ICL 


marcomms@pro.icl.se 
http://www.pro.icl.se 


software.net J.P. Brownun Canada) 


416-494-0472 


davef*cjpbrown @ uunet.ca 
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Kive-in-Qne Peripherals 


New multifunction PC peripherals fax, scan, print, 
and copy, ali for under $1000 


G. ARMOUR VAN HORN 


hen Canon, Ricoh, Okidata, 
and Xerox released multi- 
function peripherals a few 


years back, they seemed like a great idea: 
Tuck your fax machine, copier, printer, 
and scanner into one tidy box. The new 
units were spiffy, sexy, expensive—and a 
complete marketing flop. In a turn of 
events, the MFP (Multifunction Peripher- 
al) is back with a vengeance, fueled by the 
growing SOHO (Small Office/Home 
Office) market and by new product launch- 
es from major manufacturers. 

This review examines four new MFP 
products aimed by both price and func- 
tion at the SOHO market. Brother, Canon, 
Hewlett-Packard, and Lexmark each pro- 
duce computer-controlled multifunction 
machines that offer five functions: plain- 
paper fax, PC fax, printer, copier, and scan- 
ner. These units and their software drivers 
rely on the PC's parallel printer port (a 
speed advantage), and Windows-based 
interface software. Each lists for between 
$1000 and $2000, but all carry estimated 
street prices below $1000. 


Start with Plain Paper 

Аз a rule, a multifunction device requires 
less space, power, and capital investment 
than individual components, which is why 
they make sense for a small office (or any 
office). A single device, smaller than most 
laser printers, an MFP connects to your 
PC usually with only a single cable, and 
replaces five pieces of office equipment 
in the process. 

The current and defining generation of 
MFPs work by splicing your computer into 
the logical heart of a plain-paper facsimi- 
le unit. Through software, your computer 
controls each of the components—a fax 
machine, copier, scanner, printer, and fax 
modem—as individual peripherals. 

Because they're derived from plain- 
paper fax products, the four MFPs pre- 
sented here perform best as fax machines 
and printers. Scanning and copying capa- 
bilities are not yet up to snuff. Still missing 
from the equation is some form of ordi- 
nary data transmission capability in their 
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Four multifunction peripherals + 
with street prices under $1000. Clockwise 
from upper left: Lexmark's Medley 4x, Brother's MFC- 


modems, which remain fax-only items. 

We found the four MFPs to be excel- 
lent stand-alone plain-paper fax machines 
with full feature sets (speed dialing, one- 
touch dialing, broadcasting, and auto 
redial, to name a few). Each one scans at a 
minimum of 200-by-200 dpi resolution. 
If you choose to print all incoming faxes, 
the computer can be turned off or discon- 
nected without interfering with the MFP's 
operation. All four have memory to store 
incoming faxes when the computer is not 
ready to accept the files on disk or to queue 
up outgoing faxes. 

АП the units have the option to print 
incoming faxes at 100-percent size оп let- 
ter, legal, or A4 paper, and can also auto- 
reduce incoming faxes to fit on letter-size 
paper. This last option is necessary with 
a sheet-fed fax machine, since most faxes 
are sent on letter-size sheets. With the ori- 
gin and time header adding about a half 


4500ML, Canon's MultiPASS 1000, and HP's Officelet LX. 


inch to the top of the received page, with- 
out an auto-reduce feature, the bottom half- 
inch of the fax would be lost. 


Windows Preference 
Anyone who has suffered the mind-numb- 
ing exercise of programming a standard 
fax machine from its front panel will wel- 
come the opportunity to enter all of those 
settings from a well-designed Windows 
interface. MFPs also allow you to save the 
fax configuration to the unit with a single 
click of the mouse. As you may imagine, 
it's far easier to enter your company name 
(station ID) from the keyboard instead of 
picking one letter at a time from a tiny 
LCD menu. Although all four units are 
capable of this convenience, Canon's cur- 
rent software does not yet support it. 
Real estate and law offices are exam- 
ples of businesses that need to maintain a 
record of outgoing faxes, and all these 
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systems provide fax logs. Lexmark's МЕР 
takes this process a step further with a 65 
percent-reduced image on the first page 
of the transmission report. If you send 
faxes without cover sheets, this feature 
puts the first page of your correspondence 
directly on the delivery receipt. 

These units are 
particularly adept at 
converting from print 
resolutions (300 or 
360 dpi) to the com- 
mon fax machine res- 
olution (198 dpi). Not 
surprisingly, all four 
exhibited the occa- 
sional vertical artifact 
when accepting input from standard fax 
machines. Each of these machines also has 
enough built-in memory to scan in a page 
in one swift pass, and the image is easily 
transmitted from the MFP's memory to 
your computer. 


For Your Convenience 

Because much of their work consists of 
computer-generated documents, many 
small offices never bother with the ex- 
pense, maintenance, and space require- 
ments of a full-size copier. The copying 
capability of an MFP, though limited com- 
pared to a conventional copier, is a true 
convenience. Making a copy is simple: 
You slide the document in as if you would 
a fax, and hit the start button. These MFPs 
can use their memory for limited colla- 
tion, too. The Lexmark Medley goes a step 
further and offers to send a copied page 
as a fax to one of your stored telephone 
numbers. 

MFPs produce copies with roughly the 
same level of quality as a fax machine. 
When producing copies, none of these 
units can accept bound material. Pages 
must go through one at a time into the 
sheet-fed scanner. While they're not full- 
featured scanners, both the Brother and 
HP MFPs allow reduction, and thc Brother 
also enlarges copies to 150 percent. 

Scanning at a course 200 dpi lets these 
units perform fast scans at a convenience 
level of quality, and the Lexmark Medley 
scans at 300 dpi. Major OCR packages 
support 200-dpi scanning, and all four 
MFPs have the 20- to 30-page document 
feeders that lend themselves to this task. 
Each of these units can scan a stack of 
pages to your computer rather quickly. 


Brother MFC-4500ML 
Unlike the other MFPs in this compari- 
son, the Brother MFC-4500ML Multi- 
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Function Center is based on laser rather 
than ink-jet technology. It shares the same 
engine as the Brother HL630—a 300-dpi, 
6-ppm personal laser printer that carries a 
street price of roughly $400. As a result, 
the MFC-4500ML's output is slightly 
superior to the ink-jet MFPs, and operates 
much faster. Howev- 
Е er, the Brother's in- 
stallation process 
might discourage 
some technically chal- 
lenged customers. 

With no coordinat- 
ed installation docu- 

ww mentation, you need to 
rely on a manual that 
describes four MFC models of various 
configurations, along with a second man- 
ual for an item called the Missing Link— 
an interface box with a cable and software 
that gives your PC control of the MFC- 
4500ML. While the Missing Link is in- 
cluded as standard equipment with the 
MFC-4500ML, it's an option for other 
members of the MFC line. However, con- 
fusing the issue, you must install it as an 
option. Also, the MFC-4500ML required 
more physical assembly than any of the 
other test units and at least double the set- 
up time. 

Further compounding the installation 
process, the MFC-4500ML requires both a 
parallel and a serial connection to the host 
PC. The parallel port poses no problem, 
but it's not always easy to find a free ser- 
ial port on a Windows system. You may 
end up needing to reassign serial port 
addresses and interrupts. 

The dual-port design does offer advan- 
tages once you clear the installation hur- 
dles. As you scan a document to disk 
through the serial port, a lengthy docu- 
ment can print to the 
laser printer through 
the parallel port. An- 
other nice touch is the 
ability to print while |.2* 
faxing or copying. S > 
Also, because the eos 3 
MFC-4500ML uses 
the parallel port in a conventional manner 
for printing purposes, you won’t encounter 
hardware conflicts with software that 
requires dongle-based copy protection. 

Once installed, the Brother software was 
consistent and intuitive, and the print qual- 
ity was slightly better and significantly 
quicker than its ink-jet competition. The 
scanning process, though simple, produces 
acceptable quality. Once it was properly 
installed and running, everything felt right 
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on this attractive and sturdy system. It 
should be the first choice for an office that 
already has a color ink-jet printer. 


Canon MultiPASS 1000 

The MultiPASS 1000 is the newest and 
most complete member of Canon's multi- 
function peripheral family. Based on 
Canon's 360-dpi BubbleJet printer, the 
MultiPASS boasts six functions. However, 
the sixth function is just the telephone 
handset. (Among the four review units, 
only the HP doesn't provide a handset). 
Canon's software, however, offers some 
unique telephony functions, such as the 
ability to play a tune during hold mode. 

We received a prerelease version of the 
Canon MultiPASS 1000 and several up- 
dates to its componentry throughout the 
testing process. The final release is sched- 
uled for mid-June. Not surprisingly, we 
ran into some problems. The inability to 
cope with Traveling Software's drivers for 
LapLink was one software shortcoming. 
Another involved problematic TIFF files 
produced by the scanner—they opened in 
Photoshop 3.0, but not in version 2.5.1. 
They also opened in Paint Shop Pro 3.0, 
but not in Corel PhotoPaint 5. Hopefully, 
Canon has worked these problems out. 

For some, the Canon MFP's lack of 
gray-scale printing or scanning will rule 
it out. The scans this unit produces were 
also more blocky in appearance than those 
from the other MFPs. Despite the 200-by- 
200 dpi rated scanning resolution, there 
was less detail in scanned type. 

The bundled software, Desktop Man- 
ager for Windows, works as a printer and 
scanner driver. It also provides additional 
functions, such as inboxes (fax and scan), 
outboxes (fax and print), phone books, dis- 
tribution lists, and a fax viewer. 

The MultiPASS 
1000 uses a paper 
| cassette similar to 
^| those found on most 
=| laser printers, which 
eres seems to be a logical 
approach to handling 
9 blank paper. Howev- 
er, this dashes any hope of using a vari- 
ety of paper sizes, since it only accommo- 
dates letter or legal-size paper. 

While the Canon MultiPASS 1000 is 
well built, and designed around a print 
engine with a huge installed user base, we 
cannot yet recommend it until we test 
finalized software. Assuming all problems 
are corrected in the final product, Canon's 
latest MFP still offers little additional func- 
tionally over the HP OfficeJet LX. 


Hewlett-Packard OfficeJet LX 
By adding a set of printer 
control buttons to a good fax 
interface, HP set a new 
standard for easy-to-use 
front panels with their orig- 
inal OfficeJet multifunction 
device. The new OfficeJet 
LX is the same hardware, 
but with new software that 
adds scanning and conve- 
nience copying abilities. 
Owners of the older Office- 
Jet can upgrade for $119. 

The unit is based on the 
ink-jet print engine of HP's 
DeskJet 520 printer, which 
provides 600-by-300-dpi res- 
olution plus image enhance- 
ment. Print quality matches 
that of a good ink-jet printer, 
but is not as good as the 
Brother MFC's laser output. 

The ease of setting up 
HP's OfficeJet LX set the 
standard in our testing of the 
current group. Clear docu- 
mentation helps install the various paper 
trays you must attach to the base unit, and 
mechanical setup was straightforward. Un- 
like the other MFPs, HP compiled the doc- 
umentation in a single volume, which dra- 
matically simplifies setup and installation. 

The sole problem we encountered sur- 
faced when the software seemed to detect 
the presence of a DLL used by Polaris' 
Packrat, which had been installed and sub- 
sequently removed. HP tech support 
helped us solve this problem, and it 
shouldn't affect many users. 

Eclipse Fax SE software handles the PC- 
controlled faxing and scanning admirably. 
Forexample, if you set fax output as the de- 
fault Windows printer, sending faxes and 
adding destinations to the phone book 
becomes an intuitive process. Despite a low 
200-dpi scanning resolution, scanned text 
has nearly the same quality as that from the 
300-dpi Lexmark Med- 
ley and should meet the 
criteria for OCR pur- 
poses. 

HP's OfficeJet LX 
Manager utility pro- 
vides two-way com- 
munication with the 
hardware, so that you get the elegant text- 
and graphics-based status and error re- 
porting that's standard with new HP print- 
ers. The software checks the status of the 
unit at start-up and at frequent intervals 
from within Windows. It reports any prob- 
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lems it encounters, such as an unplugged 
printer cable. 

Apart from what seem like flimsy paper 
trays, the OfficeJet XL lives up to the qual- 
ity expected from its HP label. Thanks to 
HP's aggressive marketing, supplies for 
this unit should be bountiful for many 
years to come. 

Consistent operation, universal avail- 
ability of service, and impressive faxing and 
scanning capabilities make the OfficeJet 
XL a safe, if uninspired, choice in an MFP. 


Lexmark Mediey 4x 

As the most stylish MFP of the group, it 
comes as no surprise that Lexmark’s Med- 
ley is also the first multifunction machine 
that prints in color. It uses the same color 
ink-jet engine and 150-sheet paper tray as 
Lexmark's ExecJet Пс printer. It prints at 
an impressive 600-by-300 dpi resolution in 
monochrome mode, 
and at 300-by-300 dpi 
resolution in color. 
Other features that set 
it apart are a 300-dpi, 
6-ppm scanner and a 
14. 4-Kbps fax modem. 
: _ А nice touch is the 
small pop-down tray that feeds business 
cards into the scanner. 

There are three models. We tested the 
4x, which has the handset that the 4c 
doesn’t, but comes without the battery 
backup feature and color ink cartridge that 


Hewlett-Packard 
OfficeJet LX 


Lexmark 
Medley 4x 


$959/$799 . $999/$899 


800x300 - 
3-color ink-jet 


100% only 


the 4sx has. Lexmark did supply color ink 
cartridges, however. The Medley produces 
color printing of reasonable quality, and 
is useful for producing both charts and 
basic graphics. Printing a 1024-by-768 
screen capture image requires about two 
and a half minutes, and the results closely 
match the screen colors. Naturally, more 
complex images take longer. 

The color-printing mode is strictly a 
printer function, and remains inactive when 
receiving faxes. Separate ink cartridges are 
used for monochrome and color printing, 
and Lexmark gave the Medley a clever 
socket, which conveniently stores whichever 
ink cartridge is not in use. Since you're likely 
to use this printer in monochrome mode for 
receiving faxes, and in color mode for print- 
ing, the storage socket keeps the unused car- 
tridge from drying out. 

Instructions are clear and setup was 
quick—less than 30 minutes, including 
software installation. Again, it would have 
been even easier if software and hardware 
were documented as a single item instead 
of two separate products. 

Lexmark offers the only MFP software 
that does not require a place in your Win- 
dows Start-up group. The Medley's FaxSyn- 
ergy software loads and remains in mem- 
ory the first time you send a print job to the 
fax option. Similarly, Lexmark has its own 
print queue manager for spooling to the 
printer, much like Print Manager, except 
that it places no demands on your PC until 
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you access one of its functions. Annoyingly, 
Lexmark's fax software simply cannot 
remember where it keeps the phone book 
files. Rather than navigate to the Medley 


. MFC-4500ML Multi-Function Center 
Brother International Corp. 
Somerset, NJ 

(800) 284-4357 

(908) 356-8880 ext. 4506 

fax: (808) 764-4493 

Circle 1068 on the inquiry Card. 


MaltiPASS 1000 

Canon U.S.A, Inc. 

Lake Success, NY 

(800) 828-4040 

Circle 1069 on the Inquiry Card. 


Officejet LX 

Hewlett-Packard Co. 

-Santa Clara, СА 

(800) 752-0900 

(208) 323-2551 

Circle 1070 on the inquiry Card. 


Medley 4x 

- Lexmark International, Inc. 
Lexington, KY 

(800) 358-5835 

(606) 232-2000 

fax: (606) 232-2380 

Circle 1071 on the Inquiry Card. 


Product Information 


HUNT FOR UNIX TOOLS 


UniDirect scouts for PC to UNIX connectivity tools! 


directory for a phone 
book, it’s almost always 
simpler and faster to type 
in the recipient’s name 
and fax number. 


is an impressive prod- 
uct. When visitors came 
through the office during the MFP evalu- 
ation process, the Lexmark Medley's de- 
sign earned it the most compliments. 


Real Benefits 
Above all else. these multifunction units 
are plain-paper fax machines, and they 
handle that chore with the same speed and 
flexibility as stand-alone plain-paper fax 
units that currently sell for $500 to $600. 
While no single one matches the speed, 
quality, or paper handling capabilities of an 
office laser printer or dedicated office 
copier, they all handle small, simple jobs in 
both categories with relative aplomb. 
The real benefit of MFP ownershipis the 
flexibility that PC-based software adds to 
the computer-fax equation. Even in our well- 
equipped test environment—three laser 


Overall, the Medley ыы айыы. г. 


Troubleshooting LANs/WANs Using All Your Time? 


Observer and Analys/Probe are Microsoft 
Windows based LAN troubleshooting tools and 

ы n vio analyzers. With Observer or Analyst, you 
can view your LAN more clearly, see network traf- 
fic in real time and, with this new information, 
make network decisions based on facts. 


FREE Eval Cony Observer Unlimited 


Network ONLY 5459! 

ш SAVE HOURS OF NETWORK TROUBLESHOOTING TIME mI rif ДУР network usage by telnet, Fip, NFS, and 
Ш Graphical real-time long/short term bondwidth utilization 
Ш Statistics by station, pd, or packet size distribution a d code ТРЛР ТҮ NetBIOS, NetBEUI, 
Ш Autodiscover network addresses, outo-alias Novell NetBIOS over IP. and Appletolk 

names and TCP/IP addresses E Use Netware Discoverer to map mt Netware LAN and 
Ш Pocket ш decodes with pre- and post-header filtering to chart and dy Min: frends 
Ш Review Ethernet and Token eng vital sign displays E Softwareonly MS Wndows solution - no addifional 

(broadcasts, hard/soft errors, etc.) hardware required 
Ш Triggers & Alarms: activate message windows, Ш Hove Ethernet ond Token Rin in 

captures, logs, or exec extemol programs lI Use VxD Windows drivers for NDIS and 001 
Ш Filter by alc sub-protocol, or user defined Ш 20% the cost of comparable products 

sequence offsets : 
a em duplicate IP addresses м/ Anolyst/Probe for mulfrsegment LANs 


1-800-613-1683 roc. 


WebSite: http://www.unidirect.com • fax 714-707-3095 ғ ph 714-453-2999 • AD9001 
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printers, a stand-alone fax 
machine, two scanners, a 
fax/modem card in every 
computer, and a copying 
service across the hall 
(open during business 
hours)—each of these 
machines would add 
appreciable flexibility to our workday. In 
less generously equipped offices, any one of 
these units would quickly make a consid- 
erable contribution. 

For an office already equipped with a 
color ink-jet printer, the choice is a toss-up 
between the Brother for its faster, high-qual- 
ity laser printing, and the HP for its univer- 
sal support, software, and lower price. For 
those who already own basic monochrome- 
printing equipment, the Lexmark is the clear 
choice for its color capability. 8 
С. Annour Van Horn works as a production 
artist and as a consultant and writer on elec- 
tronic imaging and prepress. His studio is 
located on Whidbey Island, northwest of 
Seattle. You can reach him on the Internet 
or BIX at vanhorn@ bix.com. 


Low-Cost PC-to- 
UNIX Networking! 


Tiny TERM 
Plus from 
Century 
Software gives 
you complete 
connectivity 
with a variety 
of emulation modes. 


TCP/IP, 
LPR/LPD printer sharing, 
FTP file transfers, NFS option 
and more! Ask about our 
Windows 95-to-UNIX 


connectivity solutions! 


5 PC copy only $279 
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Software ГТЗ 
Foxy Move to Client/Server 


FoxPro may come to rule the desktop henhouse with new object- 
oriented client/server tools, but bigger predators await 


DAVID S. LINTHICUM 


such as dBase, FoxPro, and | 
Clipper, ruled the desktop. | 
They delivered an inexpensive so- Й 
lution for many small single-user | 
and multiuser database applica- 
tions. Then came the client/server 
model and mechanisms for sepa- | 
rating the database and interface 
processes using object-oriented de- 
velopment tools. While sales of | 
client/server tools flourished, legacy | 
desktop DBMS tools fell behind in | 
capabilities and popularity. | 
But Microsoft's Visual FoxPro 
3.0, an upgrade of FoxPro for 
Windows (itself a Windows implementa- 
tion of FoxPro for DOS), fights its way 
into the mainstream database tool market 
with RAD (rapid application development) 
capabilities, object-oriented and event- 
driven development, and integration with 
other technologies, such as OLE 2.0 and 
MAPI. As a bonus, Visual FoxPro's data- 
base server connections provide a scalable 
migration solution for existing FoxPro ap- 
plications, and they make FoxPro a true 
client/server tool. The big questions: Can 
FoxPro meet the needs of existing FoxPro 
developers while adding enough features to 
attract new users? And can it thrive in the 
crowded database tool market? 


4 n the late 1980s, Xbase tools, ||| 


Visual Features 
If you're already a FoxPro programmer, 
you'll be happy to know that Visual Fox- 
Pro can now access most standard Win- 
dows-based events, and the FoxPro 
language is fully object-oriented. 
These new capabilities finally bring 
FoxPro into the world of true Win- 
dows applications development. We 
looked at the developer-oriented Pro- 
fessional Edition. Microsoft also sells 
a less-expensive Standard Edition 
that lacks development tools for 
things like browsing classes and cre- 
ating executables. For existing Fox- 
Pro sites, Visual FoxPro can run ex- 
isting FoxPro for DOS and FoxPro 
for Windows applications. 
Building database applications 


| WA Class Libraries 
I| + @ Code 
= B Other 


v Data 
= [y Databases 
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Tables 
t7? Local Views 


with Visual FoxPro }& 
involves four major | 
components: The Pro- | 
ject Manager, the | 
Database Designer, 
the Visual Class Designer, and the Forms 
Designer. Although the components them- 
selves are straightforward, the way the 
components interact is not. 

The Project Manager is the master con- 
trol unit that lets you access all applica- 
tion components. In the world of Visual 
FoxPro, a project is a collection of files, 
data, documents, and FoxPro objects. From 
the Project Manager, you can access ap- 
plication components using an outline view 
that you can expand or collapse at will 
(see the screen above left). 

Visual FoxPro’s Database Designer dis- 
plays all tables, views, and relationships 
for your database. You can create a graph- 


VISUAL FOXPRO STRENGTHS 
° Fully object-oriented development language 
* 16- or 32-bit operation 
* Upsizing Wizard converts databases to SQL Server 
* Tools for upsizing to client/server 


.. AND WEAKNESSES 
* Limited code-generation features 
* No advanced data dictionary or integrity features 
* Limited connectivity to third-party database servers 


Visual FoxPro's Project Manager (left) is the 


|: хі master control unit that lets developers access 
Е all application components, including files, 


data, documents, and FoxPro objects. The 
Database Designer (bottom) displays all tables, 
views, and relationships in a database 
application, You use the Database Designer to 
create a graphical database schema. 


Databasc Designer Tastrsde 


ical database schema using an interface 
that resembles a CASE tool. You add ta- 
bles to the Database Designer and link the 
tables graphically by dragging and drop- 
ping one database attribute onto another 
(see the screen above right). With the 3.0 
release, FoxPro can use more data types, 
including currency (where it rounds to four 
digits to eliminate rounding errors), SQL- 
style date and time, and binary characters. 

Visual FoxPro uses a metadata reposi- 
tory called the Database Container that con- 
tains information about all related tables, 
local views, remote views, and connections. 
When you open the Database Container, all 
connections created for the database take 
effect, including local views, remote 
views, stored procedures, tables, and re- 
lationships. When you set relationships 
or other database properties inside the 
Database Container, they exist through- 
out the entire application. 

Clicking on Tables Properties in the 
Database Designer opens a dialog box 
where you set table-level validation rules 
that will be invoked whenever you add 
arecord. You may also specify triggers 
that execute during inserts, deletes, and 
updates. You can set indexes as primary, 
candidate (an attribute in a relation that 
may serve as a primary key), unique, or 
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base container. More- 
over, Visual FoxPro is 
transaction-oriented; it 
lets you define the be- 
ginning and end of a 
transaction, as well as 
roll back to the begin- 
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Visuai FoxPro has two primary types of classes: containers and controls. 


The new Visual Forms Containers can contain other objects and allow access to objects 
Desi gner bundles the contained within them. Control classes do not allow manipulation of their 
controls you'll need for internal components. Manipulating objects requires identifying their place 


a Windows application 
(e.g., entry fields, list 
boxes, and check boxes). You can align 
objects using a Layout toolbar, and easily 
bind objects and data using the graphical 
Data Environment Designer. You create 
forms by dragging and dropping fields and 
controls. The Visual Forms Designer 
works with Visual FoxPro objects, so you 
can save groups of objects created in forms 
as a class for usc elsewhere. 

The Visual Class Designer, a clone of 
the Visual Forms Designer, is where you 
define custom classes by creating proper- 
ties and methods. Here is where you design 
generic application objects for reuse 
throughout the application. Visual FoxPro 
adds new controls to the Visual Class De- 
signer, including the Grid Control, which 
lets you manipulate data as rows and 
columns, and the Page Frame Control, 
which defines global characteristics of the 
form page, such as border style and posi- 
tioning. To create a visual class, you select 
New Class from the File menu and desig- 
nate the built-in class as the base class. 


Upsizing to Client/Server 

Visual FoxPro will not disappoint those 
who are making the transition to client/ 
server systems. It provides access to data- 
base servers with persistent application- 
level connections. You use these connec- 
tions by creating remote views on the 
FoxPro database container, or by using 
transient connections created at run time. 
Visual FoxPro uses Microsoft's ODBC 
(Open Database Connectivity) exclusive- 
ly. Fortunately, ODBC is new and im- 
proved with 32-bit OLE 2.0. 

To create a customized connection to a 
server, you must use the Connection De- 
signer. The resulting database server con- 
nection is really part of the database. [t 
provides information to the application 


in the container hierarchy; a form contro}, for example, would first be 
referenced through the form set and then the form. 


about how to access data that resides on 
a remote database server. For each con- 
nection, you can specify the data source, 
user ID, and password, as well as other in- 
formation required for your particular 
server. With Visual FoxPro, you can also 
configure connections for asynchronous 
processes or batch processes, and you can 
specify how long it takes to time-out a 
database connection. 


Tricks of a Sly Fox 

Another feature of Visual FoxPro that you 
may find handy in these days of 32-bit 
OSes is its ability to run itself or its appli- 
cations in 16- or 32-bit environments. Vi- 
sual FoxPro is already set up to take full 
advantage of Windows 95 when it finally 
ships. This means that the current version 
will run on Windows 95, and that Mi- 
crosoft will offer a Win32 version of Vi- 
sual FoxPro, ensuring that Visual FoxPro 
can run in 32-bit mode under Windows 
95. Visual FoxPro also works with Win- 
dows NT, Windows 3.1, and Windows for 
Workgroups 3.1. 

In true Microsoft tradition, Visual Fox- 
Pro provides Wizards to help developers or 
novice users create tables, forms, reports, 
and queries, as well as interface with oth- 
er Microsoft products like Word for Win- 
dows and Excel. For example, the Form 
Wizard helps you create a date-entry form 
for a single table. 

The most helpful Wizard for the client/ 
server transition is Visual FoxPro's Up- 
sizing Wizard, which creates a Microsoft 
SQL Server version of a Visual FoxPro 
database, thus saving the hours it would 
take to do the migration by hand. How- 
ever, it would have been nice to include 
other popular database servers such as 
Sybase System 10. continued 


FAST, FLEXIBLE STATISTICS & GRAPHICS 
FOR SERIOUS SCIENTISTS 


Biologists « Environmental Researchers - Medical Researchers « Psychologists « Statisticans 


Discover hidden patterns 
in your data easily. 

With SYSTAT, it's eosy to overlay, 3 
combine charts and to simply rotate 
even the most complex 3-D plots 
with the press of a button. 
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Display geegraphic data 
clearly and quickly. 
491. SYSTAT is the only statistical 
package which lets you easily 


Display your raw medical 
data in a simple, easy-to- 
understand format. 

SYSTAT is the first statistical 
package to offer automatic 

dot plots. 
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YOU CAN RELY ON SYSTAT FROM 


“nearly every ki id of statistical analysis. imaginable, and its graphics capability 
is far and away t the the best of | any PC statistical package.” - ~ InfoWorld 


athe most flexible program for graphical representation of numeric data...and it 
has the most comprehensive procedures for data exploration." - MacUser 


а“ „Ме best software for ony of or аин. experiments. „superb graphics, high 
quality statistical algorithms...” — ' - PC Magazine 


Comprehensive statistics for. ® Flexible, easy-to-control object-oriented 

all types of scientific data graphics 

* А full range of powerful statistics “ Interactive graphical transformations tools 

з Work with an unlimited number of variables to explore data 

а Robust algorithms give precise, accurate = Fast problem-solving PES including 
resulis even when your data are extreme Quick Buttons, Quick Graphs and a powerful 

= Most powerful САМ procedure internal calculator 

ә Design of experiment procedures include a Object-oriented graphics to easily edit all 
Taguchi, Plackette-Borman, Box-Behnken, aspects of your graphs and charts 
Latin Squares and mixture models = Extensive graphical tools for exploring your 

a Extensive matrix procedures for finding data in real-time, including 3-D rotation of 
inverse, Cholesky decomposition and graphs, color and grayscale fill defaults and 
many others rescaling 

The most graphics Exteusive 


= More groph types than ony other statistical and flexibility 
— even more than Sigma Plot, Della œ Choose command line or easy-to-use menus 
Groph and Harvard Grophics combined = Handles all steps in analysis — data analysis, 
е Extensive, high-precision world maps screening, intermediate, graphic presentation 


Athens © Bologna • Chertsey « Chicago » Gorinchem е Herzila е Madrid e Munich е New Delhi е Paris © Singapore е Stockholm е 
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DATA TO DISCOVERY 


SYSTAT is available for DOS, Windows 
and the Macintosh. For more information, 
contact SPSS Inc. at 


1 (800) 543-5835 
(312) 329-2400 
fax 1 (800) 841-0064 


SYSTAT 


SYSTAT is a product of SPSS Inc. 


Sydney * Tokyo e Washington, DC • And distributors worldwide A5835 


For DOS circle 106. For Windows circle 107, and for Macintosh circle 108 on Inquiry Card. 


Data Compression 
Library* Products 


The PKWARE Data Compression Library products allow you to include 
state-of-the-art, patented data compression technology within your software 
applications. Data produced by the PKWARE Data Compression Library 
products is compatible across platforms! 


The PKWARE Data Compression Library products offer an all purpose data 
compression algorithm which compresses ASCII or binary data quickly. An 
adjustable dictionary size allows software to be fine tuned for maximum 
speed or compression efficiency. The use of application defined callback 
functions allow maximum flexibility. No runtime royalties. The format used 
by the compression routine is completely generic and not related to the 
PKZIP® file format. 

Versions available for DOS, OS/2, Windows, Win32 (separate versions for 
Alpha, Intel, & Power PC), DOS32 and UNIX (call for systems supported)! 


e Compatible with 


IBM Cset/2 & 
Borland C++ for 
OS/2. 


° Routines provided as an object file 
& library file. 


е Requires 36k of memory to 
compress & 12.5k of memory to 
extract. 


OS/2 Version $350 


=> р ЖЕ 
> Intel & Alpha 
diebus 


. Compatible with Microsoft 
Visual C 32-bit & Borland C++. 


* Requires 36k of memory to 
compress & 12.5k of memory to 


extract. Win32 Version $375 


=p. * Compatible with 
Microsoft Win- 
dows 3.x appli- 
cations. 


* Fully reentrant, 


* The DLL requires 36k of memory 
to compress & 12.5k of memory 


to extract. Windows Version $350 


1, 


. * Compatible with 


»^ popular 16-bit 
M language com- 
pilers. 


* Can be used in any memory model. 


• Requires 35k of memory to com- 
press & 12.5k of memory to extract. 


DOS Version $275 


PKWARE... 


The Data Compression Experts, 


9025 М. Deerwood Drive 

Brown Deer, WI 53223-2437 

Phone: (414)354-8699 Fax: (414)354-8559 
PKWARE, INC. WEB SITE # http//www.pkware.com 


Copyright 1994, PKWARE, Inc. PKWARE, the PKWARE logo, PKZIP. and tha PKWARE Data 


i eg Inc. Microsoft is a registered trademark and Windows, Win32, and the Windows 


Please add $5.00 Shipping & Handling 
per package in the U.S. & Canada; 
$11.25 overseas. Wisconsin resideats 
please add 5% state sales tax & 
applicable county sales tax. No COD. 


am | == 
XE 


Compression Library are registered trademarks of 
logo are Тоют Ееее, буроо. OS/2 and 


һә OS/2 logo nre registered irademarka of sni oie Business Machines Corporation, Trademarks of other companies mentioned here appear 
companies. 


lot isi tion purposes only and 


are the property of their respective 
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Circle 93 on Inquiry Card. 


Fox in the Henhouse 

Clearly, Visual FoxPro will continue to pro- 
vide a home for existing FoxPro applica- 
tions, and most developers who followed 
FoxPro when Microsoft acquired it from 
Fox Software will continue on to Visual 
FoxPro. However, many may have to go 
to Microsoft University to completely un- 
derstand how to take full advantage of the 
new features that Visual FoxPro provides. 
They’re moving from a procedural to an 
event-driven programming model, and the 
new programming environment is complex. 

The advanced, object-oriented event-dri- 
ven approach to development is unique in the 
desktop database world, but it is par for the 
course for the existing client/server devel- 
opment tools against which Visual FoxPro 
is also competing. Microsoft also has a few 
kinks to work out of the software. When 
comparing Visual FoxPro to the current line 
of popular client/server development tools, 
you'll find that the database server connec- 
tivity is awkward (for example, it lacks na- 
tive driver support). In addition, Visual Fox- 
Pro does not provide an advanced data 
dictionary or integrity features, and the code- 
generation facility is limiting. For instance, 
Visual FoxPro does not generate Xbase code 
for forms; this capability was sacrificed to 
achieve better performance, according to 
Microsoft. 

If you look at where FoxPro has been, 
and where it's trying to go, Visual FoxPro 
is a move in the right direction. The pro- 
gramming model promotes and facilitates 
application object reuse, and Visual Fox- 
Pro greatly improves on its ability to com- 
municate with database servers, which fi- 
nally makes it a true client/server warrior. 

Visual FoxPro provides a scalable envi- 
ronment that can be used to create simple, 
single-user applications as well as work- 
group client/server applications that sup- 
port critical business processes. If you’re 
looking for a database that does it all, Vi- 
sual FoxPro 3.0 should be on your list. Ш 


David S. Linthicum is a technical manager 
with EDS in Falls Church, Virginia. You can 
reach him at 70742.3165@compuserve.com 
or on BIX c/o "editors." 
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The Matrox Triple Threat 


Matrox’s Millennium PCI graphics card speeds up Windows displays, 3-D 
animations, video playback, and makes CAD applications fun again 


GREG LOVERIA 


T he Matrox MGA Millennium is a 
blisteringly fast, five-star Win- 
dows accelerator, even if you 
don't need its 3-D graphics and video play- 
back acceleration. The $379 half-slot PCI 
(Peripheral Component Interconnect) card 
ships with 2 MB of Samsung's fast WRAM 
(Window RAM). WRAM is dual-ported 
like video memory for high graphics 
bandwidth, but it's faster—particularly 
with text and fill operations—and less ex- 
pensive. 

The 2-MB Millennium supports 24-bit 
color at 800- by 600-pixel resolution, 16- 
bit color at 1152- by 882-pixel resolution, 
and 8-bit color at 1024- by 768-pixel and 
1600- by 1200-pixel resolutions. The 200- 
MHz TVP3026 RAMDAC supports ver- 
tical refresh rates of as high as 85 Hz at 
1600- by 1200-pixel resolution. You can 
expand on-board WRAM to 4 or 8 MB 
with daughterboards ($219 for 2 MB, or 
$569 for 6 MB), increasing color depths to 
24 bits at 1152- by 882-pixel and 1600- 
by 1200-pixel resolutions, respectively. 

We tested a PC version; versions for 
PCI Power Macs and other PowerPC sys- 
tems should be available soon. Matrox 
drivers support Windows 3.1, 3.11, NT, 
and 95; MicroStation 5.0; and DOS/Win- 
dows drivers for AutoCAD 12 and 13. 
OS/2 Warp drivers should be available by 
the time you read this. 

Using Matrox's MGA-2064W graph- 
ics chip and WRAM, the Millennium is 
faster at 2-D and 3-D graphics accelera- 


The MGA Millennium 


tion than the MGA Impression Plus board 
it replaces. The 2064W also adds video 
acceleration to the mix. With hardware 
pixel scaling and color-space conversion, 
it smooths playback and color dithering 
of Microsoft/Intel DCI-compliant (Dis- 
play Control Interface) video streams from 
Video for Windows 1.1, Indeo, and 
CinePak codecs as well as non-DCI Quick- 
Time video. 

Matrox's 2064W drivers interface di- 
rectly to such 3-D APIs as Microsoft Re- 
ality Lab, Microsoft OpenGL, Intel 3DR, 
Criterion RenderWare, Ithaca Hoops, and 
Apple QuickDraw 3D. With trueSpace 2.0 
from Caligari, a Windows-based 3-D mod- 
eling and animation application that in- 
corporates both 3DR and RenderWare 
APIs, we found that the Millennium en- 
ables real-time model rendering. 


Install and Test 

Adapter and driver installation is easy. The 
Millennium has only two DIP switches. 
One disables on-board УСА circuitry for 
dual-display CAD environments; the sec- 
ond allows EPROM reprogramming for 
BIOS updates. Matrox's PowerDesk util- 
ities let you change resolution and color 
depth on-the-fly under Windows 3.I and 
enable the adapter's real-time hardware 
zoom features, which are great for pixel- 
level image editing. Under NT, you must 
change resolutions by installing new driv- 
ers and rebooting the system. 

Matrox's DynaView 2D drivers for Au- 
toCAD, however, work under both Win- 
dows 3.1 and NT to provide real-time spy- 
glass and bird's-eye zoom functions, which 
are invaluable when you're working on 
large, detailed drawings. As tested with 
AutoCAD 12 and 13 for Win- 


eoa es dows, the DynaView 3D program 

|. provides substantial 2-D allows fluid, real-time х, у, z axis 

— and3-Dperformance rotations and walk-throughs of 
ЕГУ! . gains over Matrox's Gouraud-shaded 3-D models. 

22 MGA Impression Plus. We compared the Millennium 


against its capable predecessor, the 
MGA Impression Plus, running 2-MB cards 
inthe same Micron 120-MHz Pentium sys- 
tem (see the figure). To test 2-D graphics 
performance under Windows 3.1, we used 
the NSTL InterMark tests and Texas In- 


The $379 2-MB. 
Millennium can 
upgrade to 4 or 8 


MB, for greater color 


depth and to speed 
up some graphics 
operations through 


struments’ WinTach 1.0, which mixes CAD 
vector draws, font caching, spreadsheet 
scrolls, and paint fills. The Millennium beat 
the Impression Plus handily (with similar 
results under Windows NT 3.5). Some in- 
dividual operations sped up little; others 
sped up a great deal. InterMark's OpenGL 


tests also 
showed strong PEE maa Millennium...$379 
3-D improve- 8 (with 2 MB of WRAM) 
ment for the = Matrox Graphics, Inc. 
Millennium. @  Җ 20a! Quebec 

ы ИШ Canada 
The Millen- Щй (воо) 361-1408 
nium hastens MEM (514) 969-6320 
video play- Е ‘a (514 969-6363 
back, although MES Circle 1239 on Inquiry Card. 
it dropped oc- 


casional frames with CinePak at two-times 
resolution and 24-bit color. 

At $379, you can afford to improve your 
overall graphics performance, even if 
you're not into 3-D animation, digital 
video, or CAD applications. But if your 
needs run the gamut of those applications, 
the Millennium is a real bargain. Ш 


Greg Loveria writes and consults on anima- 
tion, imaging, and 3-D graphics from Bing- 
hamton, New York. You can reach him on 
the Internet at gloveria@ spectra.net. 
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EZ-RPC For Distributed APIs: Orbix For Distributed Objects: 
The Truly Multi-platform RPC The Original CORBA-Compliant ORB 


а EZ-RPC supports partitioning APIs among A Orbix includes complete development environment 


heterogeneous platforms and distributing remote for managing multi-platform fine-grained objects 


APIs from UNIX to Windows with automatic con- - | , 
version of C APIs to Windows DLLs A Orbix includes Implementation Repository and 


advanced administrative tools such as a stream-based 
1 A EZ-RPC integrates distributed applications Dynamic Invocation Interface 


with industry-standard APIs such as WinSock, | | ; 
ODBC, and XFN A Orbix provides programmable client-transparent 


proxies for performance improvement 


| A EZ-RPCS patented memory management algorithms 


allocate and free memory for inherently stable server p | Ж 
code and to protect against client-side memory leaks packages, monitor Ing and debugging, auditing and 
authentication/authorization/encryption support 


A Orbix features process-level filters to integrate thread 


A EZ-RPC XDR libraries support passing of complex | | | | 
data structures; only implementation of ОМС RPC A Orbix provides full implementation of CORBA 1.1 
library on Windows 3.1, NT and Macintosh standard 


Both create portable lightweight middleware that travels .. ЕЕ SaaS ee 

with the application, There's no need to change or upgrade | Call Today Fe d i 

Systems when you roll-out applications. NobleNet products В Vo -Ohlinatini AT тант Pant 
protect developers from complex network coding, distribute ШАМ ЖШ Ig: ation Evaluation C ору. 
C and C++ code, support fast code partitioning for rapid pro- IN А 
tolyping with tools such as Visual BASIC and PowerBuilder, vi eee e 

and operate across TCP-IP and IPX/SPX stacks. ONC and | 1-800-809-8988 

CORBA compliant. Works on all the key platforms: From | | 
and to AIX, DG/UX Digital UNIX, HP-UX, Macintosh, | 
NetWare, NeXt, OpenVMS, 05/2, Pyramid, SCO-UNIX, | м Nob) | aN 4 
SGI, Siemens-Nixdorf, Solaris, Stratus, System V Rev.4, | А "m ODICINEL 
Sun/OS, UNIXware, VxWorks, Windows 3.x and Windows NT. | N | 

As clients and servers. | ù 


Copyright © 1995, NobleNet Inc. | 431 Th 
Product names are trademarks or registered trademarks of their owners NobleNet, Inc., 337 ШК Rt. Зошто oro, МА 01772 
NobleNet is а North American distributor of IONA Technologies’ Orbix product. | 508 -460 1222 FAX 50) 098-460-3456 

| E-mail: : salesN lob ane ene 
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Unix with No Exeuses 


IBM’s AIX 4.1 finally becomes a full-throttle Unix with CDE, kernel 
threads, fragments, and dynamic kernel extensions 


MARC PAWLIGER 


hen IBM’s version of Unix 
was first released in 1990, 
Unix purists claimed AIX 


stood for "Ain't Unix.” Many “AIXisms” 
made AIX look quite different from other 
existing Unix releases. And in the Unix 
industry, “quite different” usually trans- 
lates to “yet-another-thing-]-have-to-learn™ 
for developers and administrators. 

Over time, AIX in its evolutionary ver- 
sion 3.2 and newest version 4.1 has come 
to stand shoulder to shoulder with the oth- 
er Unixes in market acceptance, embracing 
historical strengths, emerging standards, 
and technological innovations. 


Up Front 

IBM made usability a priority for AIX 4.1, 
and it shows. The CDE (Common Desktop 
Environment, being jointly developed and 
supported by IBM, Sun, Novell, and HP) is 
now part of the AIX X Window System 
package. Familiar for some time to HP 
users in a slightly different form, the CDE 
makes Unix a whole lot easier to explore. 

AIX expands the stock CDE environ- 
ment with other tools such as the VSM 
(Visual System Manager) and the 
AIXWindows Customizing tool. VSM is a 
set of tools that lets you view installed 
products and hardware and user accounts 
from an object-oriented visual metaphor. 
The Customizing tool automates the diffi- 
cult task of setting up and customizing 
GUI programs. 

In the PC space, AIX utilities can read 
and write DOS-format floppy disks, and 
the optional Wabi (Windows Application 
Binary Interface; see "A Less Wobbly 
Wabi," July BYTE) environment runs 
Windows applications under AIX. Soft- 
Windows, another third-party utility, can 
emulate an entire PC in software for addi- 
tional support of PC applications. NetWare 
file services are also available. 

AIX includes all the standard Unix 
tools: the Bourne, Korn, and C shells. AIX 
also ships the BSD versions of most tools 
when they differ from their System V Unix 
counterparts. Where possible, they merge 
the two together. For example, the ps com- 


ile System Templates 


Work Area 


File Systems 


R- 


rootvg 


View Controls 


s System fragments —— 
ased disk compression 


Software С 


WHAT'S NEW IN AIX 4.1 


The VSM (Visual System Manager) Is an extension of the CDE environment. VSM is a set of tools that lets you view 
installed products, hardware, and user accounts using an "object orlented" visual metaphor. The storage manager 
tool shown enables easy control of logical volumes, volume groups, and file systems. 


mand will act like the System V ps when 
given options preceded by a hyphen, while 
it will act like the BSD ps when given op- 
tions without a hyphen, since, historically, 
that is how the two different commands 
were invoked on those systems. 


The Secret of NIM 
Version 4.1 introduces the NIM (Network 
Install Manager) for doing network in- 
stallation as part of the server bundle. With 
it, you set up a NIM master machine that 
contains the filesets and bundles you want 
to install on NIM client machines. The 
master can install all the various kinds of 
AIX installations, including stand-alone 
and “diskless” installations that boot from 
remote servers. You can set up "canned" 
configurations for all the client machines, 
or a client machine can have its own spe- 
cific configuration on the master. 
Modern Unix systems typically require 
numerous patches to keep them up and 
running. Frequently, applying one patch 
causes another one to break, requiring yet 
another patch to fix the new problem. AIX 
3.2 attempted to stem this tide by packag- 
ing each patch or PTF (Problem Trouble 
Fix) along with all the other patches on 
which the original patch depended. This 
was a disaster. While ensuring the integrity 
of the system, it wove a complex web of 


"corequisite and prerequisite" PTFs for 
each and every fix. AIX 4.1 limits the co- 
dependency of a PTF to a single release 
and fix level of a fileset, instead of to the 
presence of other PTFs. 


SMIT Happens 

At the heart of AIX administration is the 
SMIT (System Management Interface 
Tool). It comes in GUI- and terminal-based 
versions, so you can run it remotely from 
an X machine or on a dumb terminal. SMIT 
presents a hierarchical view of administra- 
tive tasks, starting at the top with broad top- 
ics like Software Installation and Manage- 
ment, System Storage Management, and 
Communications Applications and Services. 

SMIT calls one of about 100 different 
commands to do the work. It generates a 
commented log of the executed commands 
to use as a shell script or as an example 
of how to run the commands without 
SMIT's overhead. 

АТХ requires the same kinds of configu- 
ration necessary to get any Unix machine on 
the network. It supports automount, NIS+, 
NFS, and TCP/IP—all of which you can set 
up through SMIT—for straightforward net- 
work configuration. SMIT does not support 
more complex configurations such as auto- 
mount maps and DNS (Domain Name 
Service), due to their free-form, more com- 
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| plex nature. You con- eic ан MER 
figure these by edit- ЕСІМ m dE Аа 
| a ing the appropriate rc ЫЫ = administrative tasks, beginning 
| ; 5 Start-up files as on immer is Muragemeni (yc d Logical iens . with broad topics and ending with 
М i most systems. rdi a menu for inputting parameters. 
Al LS " I S The new PDT Iae Note the menu hierarchy in the 
. upper portion of the screen, 
(Performance Diag- beginning with System 
nostic Tool) tracks Ша | Management and concluding with 


AKE. 


It's your 

choice. 

A little 

more 

than 50 

percent of 

all business 

software in 

use today is 

pirated. If you 

buy it. vou could 

end up with virus- 

ridden. phony software that has no 
documentation or product support 


Selling or copying pirated software without 
authorization is against the law, with severe 
criminal and civil penalties including 
imprisonment of up to five years, fines of up 
to $250,000, or both. ТЇ you suspect the sale 
or use of pirated software, call the BSA Anti- 
Piracy hotline: 


[3 (800) 688-BSA1 (2721) 
| 


device trends апа 
resource usage and 
recommends ways 
to resolve conflicts. 
The lockstat tool 
determines whether locks are causing sys- 
tem slowdowns. The trace tool monitors 
the system activity of individual applica- 
tions. Other tools like filemon, file- 
place, and svmon show file and memory 
activity. The PTX Performance Toolbox 
combines the monitoring capabilities of 
many of these tools under a single um- 
brella application, complete with a con- 
figurable GUI performance console, and 
record and playback facilities. PTX also 
includes SNMP MIB (Management In- 
formation Base) support for monitoring 
remote machines. 
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Threads in AIX 

The AIX kernel has many of the features 
you would expect in a third-generation op- 
erating system—scalability, Posix stan- 
dard threads, logical volume management, 
frags, and on-the-fly disk compression. 


the Journaled File System. 


* SIZE of fia system (in 512-byte Мосіс) 


oritize processes that had both CPU and 
I/O intensive threads. 

AIX 4.1 introduces kernel threads with 
an API defined in a draft Posix standard. 
Kernel threads differ from user threads in 
that the kernel recognizes them as indi- 
vidual units and can schedule and resched- 
ule them properly. 

The kernel threading model lets AIX al- 
locate threads much more easily to idle 
processors to use hardware more efficiently. 
Until AIX 4.1, all generally available 
RS/6000 hardware was single processor, 
and the kernel, while preemptive, was not es- 
pecially suited for multiple processors. To 
support SMP (symmetric multiprocessor) 
machines, AIX 4.1 breaks down the AIX 
version 3 concept of kernel-wide locks into 
nonrecursive spin locks (or simple locks) 
and more heavyweight recursive locks (or 
complex locks). With version 4.1, IBM has 


АТХ 3.2 and earlier versions mm—p NU IDEEN 


contained many features just 
now beginning to appear in 
other Unixes, such as a page- 


A Surfer's Guide to AIX Resources 


able and preemptive kernel, 
dynamic kernel extensions, 
and process threads (for more 
detail on the AIX kernel, see 
the text box “А Dynamic Ker- 
nel" on page 128). 
Threading of processes lets 


the kernel make better use of 


the available hardware. AIX 
3.2 added the ability to main- 
tain threads within each pro- 
cess. At that time, IBM also 
adopted the DCE (Distributed 
Computing Environment) 
model of “user level threads" 
as the АРТ. In this scheme, а 
single process maintained 
multiple threads. However, 
the kernel still viewed the 
main process and all its 
threads as a single entity and 
scheduled them as a unit. This 
would sometimes cause the 
scheduler to improperly pri- 


ө http:/ /www.austin.ibm.com: AIX news, technical 
papers, and a comprehensive and searchable database of 
AIX tips, Q&As, and links to other Internet AIX repositories. 


ө http://www.ibm.com: IBM's main WWW site, product 
announcements, and prices. 


ә comp.unix.aix newsgroup: home to a number of AIX 
gurus and newcomers alike, an excellent source of advice 
and conversation. 


e alxpdsiib.seas.ucla.edu: an anonymous FIP site with 
huge amounts of public domain tools and applications in 
both binary and source code form. 


© The AIX FAQ (Frequently Asked Questions) file is available 
on the Intemet at 
ftp:/ /rtfm.mit.edu:/pub/usenet/news.answers/ alx- 
faq/part1 or http://www.cls.ohlo-state.edu/hyper- 
text/faq/usenet/alx-faq/top.html. 


e RS/The PowerPC Magazine: product blurbs and techni- 
cal tips and tricks. 


e IBM's /AlXtra: AIX for geeks. 
e AlXpert: AIX marketing. 


Highly informative 
business applications 
can also be greal- 
looking. 


Developers: 
Bet You Haven't Seen 
Nase € Tins Belore. 
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Mission-Critical 
Clienl/Server 
Repository-hased 
Каме Code Compiler 
Fully Scalable 

Class Libraries 
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OMPUTER 
SSOCIATES 


Software superior by design. 


It's easy to Create 
Windows applications 
with browsers and 
editors that design 
and manage the 
process. 


With CA-Visual Objects; developing new applications is a sight to behold. Because for the 
first time, the ease of use of visual programming has been married with the fourth genera- 
tion power of an Xbase language. 
The result is the only application development tool that gives you full object orientation, 
GUI support and client/server architectures combined with existing 
Xbase technologies and databases. 
And the advanced technology of Visual Objects doesn't stop there. 
The object orientation includes inheritance, polymorphisin and encap- 
sulation. And the native code compiler boasts an engine that drives 
Visual Objects at a speed that's as fast as lightning. Plus, the reposi- 
^ meee LOry-based interactive development environment includes class 
7| .————7"" browsers painters, editors and prebuilt classes. 


For More Information, Call 1-800-225-5224, ері. 14500. 


Phone soon for a closer look at new CA-Visual Objects. Your mind wont believe what your 
eyes are seeing. 


New CA-Visual Objects 


© Computer Associates International. tne, Islandia. NY 11788-7000, “Light Lib" graphic developed in conjunction with Light ШУ” Business for 
Windows from DFL Software. Inc. Ай products referenced herein are wademarks of their respective companies. 
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To rmm Object-Oriented Programming 


Handling Changes: Traditional vs. Shlaer-Mellor 


Traditional 


System Change to 


analysis 


Change to 


Change to 
code 


Bugs - 
Programming ны 


Product 


Shlaer-Mellor 


Change to 
~*~ ботап > 


Traditional 

Traditionally, system analysis produces an analysis 
of the problem, then system deslgn creates a 
design to implement that analysis, and then code Is 
written to carry out the design. Testing the code may 
result in bugs (fixed in code), design changes 
(requiring redoing design and code), or system 
changes (requiring redoing analysis and design and 
code}. Changes at any level require work and testing 
at all jower levels. Often, onty the code is changed, 


and analysis and design are never updated. 


of milestones. Simulation and testing of 
the high-level analysis itself reduces the 
errors seen at the code level. 

Defending against management panic 
usually includes pointing out the chosen 
method's historical success stories, gleaned 
from consultants, books, and published 
case histories. High-priced consultants can 
be very cost-effective if they can save an 
endangered multimillion-dollar project 
from the chopping block. 

As if all this weren’t enough, Connolly 
observed that scheduling and planning— 
requiring insights only available through 
experience—can be a nightmare for 
administrators unpracticed in OO meth- 
ods. Consultants can help by estimating 


78 BYTE AUGUST 1995 


fax: (415) 969-9131 


such factors as the number of objects based 
on specifications, how much time each 
phase should take, when to review, and 
analysis rules of thumb. Project Technol- 
ogy (founded by Sally Shlaer and Steven J. 
Mellor) provides consulting services, train- 
ing, and books. Fontana has found that 
such knowledgeable and experienced con- 
sultants, like guides through the wilder- 
ness, can help you tell “the lettuce from 
the poison ivy.” Connolly, too, felt that 
consultants and training services were 
almost essential in helping managers deal 
with schedules, plan team assignments, 
and select appropriate tools. Trinh found 
that Project Technology consultants of- 
fered helpful suggestions, especially with 

part of the analysis that seemed 


Cadre Technologies Rogue Wave Software, inc. open to the risk of errors. The 
dapes UR puoi м consultants did underestimate 
(401) 351-5950 (503) 754-3010 the time required for certain ac- 
E fax: (401) 455-6800 fax: (503) 757-6650 tivities, probably because they 
] did not fully appreciate the ex- 
іш . » 

d eed hd ee j treme complexity of the switch. 
2 +44-181-947-0553 Austin, TX 78746-6564 ^ GTE жете to talk ыы, 

(BOO) 759-6333 ut one analyst experience 
9 чен pi n (512) 328-5544 with OO development suggest- 
ТЕЙ (919) 460-1500 Sun Microsystems ed a ballpark price tag of $5 
£ Mountain View, CA million to $10 million for the 
2 aren зао. initial 18 months of the project. 
| (510) B45-1484 (800) 821-4642 (CA) In an OO project, you can esti- 
(415) 960-1300 mate the number of objects re- 


quired by the number of distinct 
entities—both tangible, like air- 


Change to 


Change to 
domain 


domain 


Product 


Shlaer-Mellor 

In Shlaer-Mellor, analysis of Independent domains 
can happen in parallel and concurrently. Simulation 
and testing can occur at the analysis level. The 
model translates directly into code. Changes to one 
domain need not affect other domains. Since 
change at the analysis level translates directly Into 
code, code and analysis stay in sync. 


planes or invoices, and intangible, like 
roles or events—the project must address. 
These entities can range from a handful, for 
projects far smaller than GTE's, to sever- 
al hundred or even several thousand for 
extremely complex problems. Information 
from Project Technology suggests you 
should allow one person/month (at about 
$9000) per object. Naturally, your mileage 
may vary, depending on the experience 
and pay-rate of the developers. 


The Future Course 

Despite encountering many cultural and 
technical problems, the GTE project is 
over half done and still on track, both Con- 
nolly and Fontana agree, with productivity 
at least as good as it would be using tradi- 
tional methods. Based on projects by 
experienced colleagues, Fontana feels that, 
had there not been so many new tech- 
nologies for developers to absorb, even 
higher productivity rates (and lower costs 
and faster deliveries) probably would have 
occurred. In this project, the payoff will 
be faster deliveries and simpler develop- 
ment for subsequent releases—a real bonus 
of successful OOP. Em 


Edmund X. DeJesus is a BYTE senior edi- 
tor. He has a Ph.D. in physics and has been 
a professional programmer for more than 
15 years. You can reach him on the Internet 
at edejesus @bix.com. 


We Will, We Will 


Rackmounting an off- 
the-shelf desktop SGI 
Indy, HP 9000 Model 
712 or Sun SPARCstation 
5, 10 or 20 preserves the 
workstation's warranty, 
service and price. ., ®== 


High End Cluster 
Compute Servers 


r3 With virtually the 
same footprint as a 
desktop workstation, 
the Sphinx adds two 
ie additional 3.5" or half 
ШЕ шїн 525" devices, asa 
stand alone chassis or mates 
with the removable drive subsys- ' 
tem for high capacity requirements. 


| - 


Large Capacity 
Network File Servers 


Now Available For SGI, HP & Sun Platforms. Modular, Expandable, Reliable. 


Artecon's бүйімкім now lets you rackmount off-the-shelf desktop Silicon Power, keyooard, and RS-939 for the workstation feed through to the front 
Graphics Indy™, Hewlett-Packard 9000 Model 712, or Sun® SPARCstation™ of the enclosure, supporting easy access to power on/off, termina! or 
workstations or servers-- with absolutely no modifications to the workstation. modem devices, and rackmounted keyboards. The optional removable 
And the optional hot plug removable drive subsystem lets you add all the drive subsystem supports as many as six additional 3.5" disk or tape 
devices you need to build a powerful server-- for thousands of dollars less devices, including up to 95GBytes of hot plug, high performance, remov- 
than a 'standard' configuration. able disks on one or two SCSI busses. 

For The First Time Ever. Off-The-Shelf. 

The Sphinx neatly encapsulates your favorite workstation or server and fits Make the most of your Silicon Graphics, Hewlett-Packard or Sun workstation 
any 19” EIA rack. Its innovative design features side mounted —— ааа O Serer by expanding its use beyond the desktop. You've 


never seen this much potential in such a small rack footprint, 
nor so much configuration flexibility. And, with a Sphinx rack 
solution, your existing workstation or server retains the manufac- 
turer's warranty, service, upsradeability and price, because it 
never leaves the original case. So call Artecon today and let 
us RACK YOU! 


1-800-USA-ARTE 


Enterprising solutions for your enterprise." 1-800-872-2783 


PO Box 9000, Carlsbad, CA 92018-9000 
(619)931-5500 FAX (619) 931-5527 


email: sales @ artecon.com 
A Member of the Nordic Group of Companies 


Artecon, Canada, (416) 487-7701 © Artecon, Japan 81-3-3280-1210 + Artecon, France 33-1-69-1818-50 
Ariecon and the Artecon logo are registered tradernarks of Ariecon, Inc. All other trademarks are proprietary to their respective manufacturers. 


slides, whisper quiet forced air fans, patented tuck-away lug 
handles, and any two additional 3.5” or half height 5.25” 
devices. In the rear you'll find completely unobstructed 

access to the workstation backplane, as well as access to 

internal peripheral devices such as the SPARC 5/20 CD-ROM or ' 
the HP 712 floppy. 


imax’ modularity offers you 
a Wide variety of configurations. 
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HIT 125 MHZ 
LATER— FREE! 


Get faster, multi-processing performance now — and we'll give 
you even better performance later at no additional cost! 

For a limited time, when you purchase ROSS' 90 MHz single-, 
dual- or quad-processor hyperSPARC" CPU upgrade modules, 
you'll get a coupon redeemable for ROSS' 110 MHz hyperSPARC 
upgrades when they become available, and later, 125MHz. 

If you've postponed a CPU upgrade, act now! We're giving 
you a risk-free way to accelerate the performance of your 
SPARCstation™ 10 and 20 or SPARCserver™ 600MP Series units. 
You can boost your processing speed from 2 to 5 times (or more). 
And with ROSS upgrades priced at a small fraction of the purchase 
cost for a new workstation, this is horsepower you can use today! 

Cruise into our World Wide Web site at http://www.ross.com for 
more complete details on the "Upgradable Upgrade." 


5316 Hwy. 290 W., Austin Texas 78735 

Phone: 800-774-ROSS in U.S., 512-919-5207 Global 
FAX: 512-919-5200 

e-mail: info@ross.com 
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© Copyright 1995, ROSS Technology, Inc. All rights reserved. 

All SPARC trademarks are trademarks or registered trademarks of SPARC International, Inc. 
hyperSPARC is licensed exclusively to ROSS Technology, Inc. SPARC and SPARCserver are 
licensed exclusively to Sun Microsystems, Inc. Products bearing SPARC trademarks are are based upon 
an architecture developed by Sun Microsystems, Inc. 
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rearchitected many of the main kernel func- 
tions to both be more parallel and use the 
lighter weight locks when possible, mak- 
ing version 4,1 arobust SMP OS. 


Turn the Page 

AIX developers have done extensive work 
with paging and file /O. AIX 4.1 com- 
bines aspects of read-ahead and write- 
behind, and fast memory I/O using file 
buffers. It implicitly maps memory files 
as they are used for its fast I/O implemen- 
tation. Once a page of a file is read into 
RAM it can be accessed quickly. 

To maintain efficient paging behavior, 
AIX maintains “file pages” and “computa- 
tional (or data) pages” in RAM and treats 
them differently when deciding which pages 
to swap out. It keeps count of whether a page 
fault was on a new page, was a "repage" of 
the same page, or was a fault on a read-only 
page, such as program code. It uses these 
counts partially to determine which pages to 
swap in the case of a page fault. 

The AIX VMM (Virtual Memory Man- 
ager) has a number of tunable parameters 
that determine at what level the system is 
excessively repaging, or thrashing. Once 
the VMM detects a thrash condition, it 
suspends some processes artificially and 
prevents the creation of new processes for 
a time to give existing processes enough 
continuous access to RAM pages to com- 
plete. The vntune command and the 
schedtune command query and set the 
system thrashing thresholds. You can also 
use these commands to change how the 
scheduler acts in the presence of CPU or 
ЏО intensive processes. 


Volume Management 

One highly praised new feature in AIX 
4.1 is the LVM (Logical Volume Manag- 
er). Unlike most Unixes, AIX doesn't treat 
separate disks, or PVs (Physical Volumes), 
as separate entities but treats them in units 
called Volume Groups instead. You can 
create a file system, or LV (Logical Vol- 
ume), which spans multiple disks. In 
addition, the LVM supports file system 
expansion on the fly, eliminating the need 
to back up, reformat, and restore a file sys- 
tem to enlarge it. On AIX the chfs com- 
mand changes the file system size, even 
while it's in active use. The ОЅЕ/І Unix 
system adopted parts of the LVM. 

The AIX LVM breaks the disk into 2- 
MB ог4-МВ chunks called Physical Parti- 
tions and assigns each one to an LV that the 
system can use as a file system or swap 
space. AIX 3.1 and 3.2 native file systems 
divide each Physical Partition into a block 
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network 


Six years ago, Sun was right: "The network was the computer.” 
But today, hardware and operating systems are irrelevant to 
most end users. Now their universe revolves around the desktap 
— not the Sun. Which is why we've integrated UNIX, PC 
and Internet systems into one seamless, easy-to-use desktop 
that totally eclipses other CDE products. 

TriTeal’s Enterprise Desktop" (TED™) brings every fle, 
application, network resource and Internet service into one 
integrated GUI. Whats more, it gives you complete PC and 
UNIX interoperability. So whether you're on a LAN, a WAN 
or the Net, the entre world is literally at your fingertips. Want 
to copy an ҒТР file? Just drag and drop it onto your desktop. 
Want to browse around that Web site later? Just set a book- 
mark, or add it to your hotlist. Worried about security? Relax. 
TEDsecuRE™ is bulletproof. With TED, you're truly the 
master of your own universe. 

So what on Earth are you waiting for, Scott? We'll be 
happy to give you a demo. 


Respectfully, 


IRIE 


PS. TED runs on Solaris, SunOS, UnixWare, Digital UNIX, 
AIX, HP-UX, MP-RAS, SINIX, IRIX, X-terminals and MS 
Windows. It includes integrated e-mail, fax software, Internet 
browser, X-terminal local client, calendar manager, graphical 
workspace manager and more. 


PPS. Call 1-800-874-8325 for your free TED evaluation copy. 


ІІІ Unix with No Excuses 


À Dynamic Kernel 


he AIX kernel has many of the fea- 
tures you would expect in a third- 
generation operating system—scala- 
bility, Posix standard threads, logical - 
volume management, frags, and on- | 
the-fly disk compression. AIX 3.2 and 
earlier versions contained many fea- - 
tures just now beginning to appear in 
other Unixes, such as a pageable and 
preemptive kernel, dynamic kernel 
extensions, and process threads. 
Most Unix kemels run completely 
in RAM. This scheme avoids dead- 
locking the system in the event that 
the parts of the kernel responsible for | 
swapping are themselves swapped | 
out to disk. An entirely RAM-resident 
kernel has the disadvantage of con- 
suming real memory for kernel tables 
that keep track of open files and de- 
vices, process states, and so forth. | 
For example, support of more si- 
multaneous tasks ('processes' in Unix) 
than allowed by the default Кете! con- 
figuration required you to edit a con- 
figuration file and recompile or reger- 
erate the kernel. The system now 
supported more processes, but the 
kemel was always using the memory 
required for the bigger process table 
regardless of how many processes 
you were actually using. AIX makes 


all these tables very large in size to 


begin with (a process table is able to | 


support 131,072 processes) but 


doesn't allocate the memory for them — 
until it is needed, making the kernel's · 


RAM footprint. more in mg 
with what it is actually | um 

being asked to do. Thís 
scalability is evident г 
іп many places | 
throughout AIX. A 
pageable Кете! is | 
now a standard | 
tool in the Unix ker- | 
nel developer's ar- — ^ 
senal ала is also зир | 
ported by other Unixes 

such as UnixWare and Solaris. 


AIX makes adding new Кетпе! func- . | 
tionality easier than most Unixes. Usu- — 


ally a developer who wants to extend 


kernel functionality has to regenerate | 
the kemel, adding their own object code | 
to the list of objects linked togetherto | 


produce the new kemel. Since each ver- - 


sion of Unix has its own API to add new. | 


functions, this is a time-consuming and 
arcane process. AIX eases this task by 
supporting dynamic kernel extensions. 
This mechanism provides a single API 
for developers to add or remove new 
object code to an already running ker- 


nel. AIX documents the structures and 
calls necessary for a developer to cre- 


. ate akemel extension, and it gives sam- 


ple code for a number of different types 


of extensions. 


EA was one of the earliest Unixes to 
use dynamic kernel exten- 
sions to introduce a ver- 
sion of Plug and Play 
into the worksta- 
tion world. While 
many Unixes will 
recognize a new 
device on the 
. first boot-up 

after installa- 
tion, AIX will go 
an extra step and configure the device 


-for immediate use. AIX also keeps track 
- of devices andtheir configuration in the 


ODM (object data manager). This makes 
it possible for AIX to issue a warning | 
boot-up if it can't find a device it has 
previously seen. If you had removed the 
device, you can run the diag command 
to configure AIX to remove the device 
from the ODM. If the device was pow- 
ered off or unplugged during boot, you 
can power on the device and run the 
cfgmgr command which will rediscover 


' the device and add or recreate a /dev 


entry. 


size of 4 KB. This makes it easy to imple- 
mentthe implicit file mapping scheme, since 
4 KB is also the hardware's RAM page size. 
But this wastes an incredible amount of disk 
space since all files, no matter how small, 
take up at least 4 KB of disk. AIX 4.1 instead 
implements frags, or fragments, an idea first 
used in Unix by the FFS (Fast File System) 
on BSD Unix. Frags allow files to occupy 
partial disk blocks, resulting in much better 
disk space use at the cost of 
slightly less efficient file VO — 
and higher disk space over- 
head. AIX 4.1 lets you set the 
frag size at file-system creation 
time. 

Since version 3.1, AIX has 
featured a JFS (Journaled File 
System), implemented as a 
way to combat corrupt Unix 
file systems caused by unex- 
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pected power outages or system crashes. A 
JFS file system uses a small companion 
LV called a JFS Log as à transaction 
record of disk operations on file system 
metadata. or disk space devoted to house- 
keeping and file system consistency. So 
the next time you mount the file system, 
any disk operations that were "in flight" 
but not completed will be backed out so 
the file system remains consistent. You 

may stil! lose 

data that was 


AIX 4.1.2 

1-2 user client version ....$800 buffered but not 

server version .......... $3000 wri 
EARS. ($150 per user) i Mn h m з 

unlimited license ...... $14,700 ‘me ol the crash, 


but JFS's pur- 
pose was to 
maintain disk 
consistency, not 
fault tolerance. 
Other products 


nfo fax: (800) 426-4329 


like HACMP (High Availability Cluster 
Multiprocessing) are available through 
third parties for applications that demand 
constant availability. 

AIX fosters a real love-hate relationship 
with the Unix community, Many users 
love the hardware AIX runs on, but they 
don't like AIX. It’s a burden they have to 
bear. Others look at AIX and see all the 
new improvements as a leap forward for 
IBM. In the end, the marketplace will 
make the decision, but it sure looks like 
the latest generation of AIX is a winner. 8 


Marc Pawliger is an engineer on the Unix 
Photoshop team at Adobe Systems. From 1989 
to 1993 he worked at ІВМ on the first release 
of InfoExplorer and on porting NextStep to 
AIX. You can reach him on the Internet at 
pawliger@ adobe.com or on BIX c/o 
“editors.” 
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Л Fi 


Four Great Products For Simple File 


And Disk Sharing Across Multiple Platforms. 


Intergraph's full line of Windows NT 
and UNIX integration products makes it 
easy to cross platforms. Streamline client/ 
server networks. And simplify every system 
managers life. 

PC-NFS for Windows NT. 
Lets Windows NT users access files and resources 
on UNIX servers and workstations. And connect 
to corporate databases and mail systems. From 
the familiar Windows interface. 

DiskShare for Windows 
INT. Lets UNIX NFS users access files and 
directories on Windows NT servers and work- 
stations. While taking advantage of UNIX 


Call 1-800-291-990 
For Free MEE eb. 


utilities to manage files on Windows NT seats. 
With Windows point-and-click interface. 

eXalt for Windows NT. 
lets eXalt users move quickly between X-based 
applications and Windows NT. Without 
cumbersome text-file editing. Using a 
Microsoft Windows, Open Look, OSF/Motif 
or twm look-and-feel. 

Batch Services for 
Windows INT. Lets Windows NT 
users schedule, manage and reschedule 
non-interactive jobs. Locally or network- 
wide. With the Windows interface. 

Total Support. 100% 
Satisfaction Guaranteed. 
Like all Intergraph software, these integration 
applications come with the industry's 
top-ranked support. And a 30-day, 100% 
satisfaction guarantee. Call 1-800-291-9909 
for your nearest reseller. 


SunSelect, the Sun logo, NFS and ONC are trademarks or registerad tradem;urks of Sun Microsystems, Inc. totergraph із а registerad trademark 
of Intergraph Corporation. Micrsoft. Windows NT, and the Windows logo are trademarks or registered trademarks of Місток Corporation 
Other brands and product names are trademarks of their nespeclin: aeners © 1995 Inmergraph Corporation, Huntsville, AL 55893-0001 
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Work-Free Workgroup Schedulers 


Group schedulers are uniformly easy to use, but they vary widely in 
their features, output, and compatibility with existing E-mail systems 


DAVID SEACHRIST 


ing schedules for a group of busy pro- 

fessionals, consider yourself blessed. 
Finding open time slots for a large group 
and shuffling schedules to make it all hap- 
pen can frustrate even the most level-head- 
ed organizer. Group Schedulers automate 
the tedious task by sharing individual 
schedules, finding common open times, 
and securing commitments via E-mail con- 
firmations. 

NSTL evaluates seven of the most pop- 
ular group schedulers for Windows. Ded- 
icated tools for maintaining personal and 
shared calendars, these schedulers run on 
Novell Netware 4.1, and integrate meet- 


| f you' ve never had to coordinate meet- 


- People ІН: 


urce Gro up Graph 


2. = 
Weekty Group Graph 
E Press and drag to 
creata an 
| appoinment. 


A rich feature set makes CaLANdar NSTL's — group scheduler. 


ing notifications and confirmations across 
a proprietary messaging system or through 
third-party E-mail architecture. 


The Cream 
Although most of the programs presented 
here handle group scheduling with rela- 
tive aplomb, Microsystems CaLANdar 
earns NSTL’s top ranking. 
It scored highest in both 
ease of learning and versa- 
tility, high in ease of use, 
near perfect in concurrency 
(a measure of how well a 
program avoids file-shar- 
ing violations during 
schedule updating), and 
above average in overall 
quality. 

If your company plans to 
simultaneously deploy both 
an E-mail system and group 
scheduling, GroupWise is 
clearly the product of 
choice. Both its scheduling 
and E-mail capabilities are 
well integrated, and Group- 


CaLANdar 
GroupWise | 
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Lotus Organizer 
Meeting Maker XP _— 
OnTime 
‘Microsoft Schedule+ | 
Futurus Team Combo 


Wise takes good advantage of the Win- 
dows interface. 

For existing cc:Mail or Lotus Notes in- 
stallations, Lotus Organizer makes sense. 
With an intuitive interface that helps man- 
age personal information, it caters to the 
scheduling needs of individuals. But it 
lacks a robust, integrated group module 
that would make it a better scheduler for 
large groups. 

Do you have a large installed base of 
Macintoshes? Meeting Maker XP is the 
only group scheduler that runs both the 
client and server on a Macintosh. 


Of E-Mail and Networks 
All seven schedulers support Novell Net- 


Ware, Члан Vines, LANtastic, ІВМ PC 


LAN, and Microsoft LAN Man- 
| ager networks. CaLANdar, 
Meeting Maker XP, Microsoft 
Schedule+, and GroupWise also 
support AppleShare networks. 
All seven provide some WAN 
support, although they may re- 
quire additional modules or spe- 
cial versions of the program in 
order to do so. 

Both Futurus Team Combo and Group- 
Wise bundle their own E-mail components, 
but gateway modules are available for 
transporting messages through a variety 
of other E-mail systems. For instance, 
GroupWise has nine E-mail gateways, 
while Team Combo offers only two. 


“10-user price. All other prices are for 5 users. 


Campbell Services OnTime, Version 1.54 
OnTime's interface is not as slick as some 
of the other schedulers, but its screen de- 
sign is logical, and its documentation well- 
designed. With its handy drag-and-drop 
and dialog box support, OnTime handles 
reschedulings intelligently. Every change 
you enter sends a new meeting notice; 
responding to the final notice accepts all 
earlier versions of the notice. While this 
technique has the potential to increase 
mailbox clutter, it also serves to minimize 
confusion, since the recipient does not 
need to respond to multiple meeting invi- 
tations for one meeting. 

OnTime is the only program here that 
lacks a dedicated resource-handling option 
to schedule rooms and equipment. You 
can work around this limitation by setting 
up resources as separate user accounts. 
OnTime offers basic to-do list functions, 
but it doesn't address the management of 
group tasks very well. Along with cum- 
bersome data exchange between the to-do 
list and calendar, the program does not 
support right-click access to shortcut 
menus. 

OnTime comes equipped with a strong 
administration feature set, but its task man- 
agement and querying features are weak. 
Network support is substandard in com- 
parison to some of the other schedulers. 
While it's short of comprehensive utilities 
and group applets features, OnTime gen- 
erates informative, well formatted reports. 


Futurus Team Combo, 
Version 3.52 

Futurus Team Combo 
displays appointments, 
a monthly calendar, 
and a to-do list in sep- 
arate movable win- 
dows. You can resize 
the to-do list, but not 
the appointment calen- 
dar window. Oddly, 
the monthly calendar 
occupies a dispropor- 
tionately large area of 
the screen, and only re- 
sizes larger, not small- 
er. Team Combo pro- 
vides program buttons 


and context-sensitive menus activated by 
the right mouse button, but no drag-and- 
drop capabilities within the scheduler. It's 
also the only program here that uses spin- 
dial fields instead of a graphical time line, 
so we couldn't set time parameters by sim- 
ply dragging the mouse. 

Team Combo's interface attempts to tie 
various applications together but falls 
short. Accessing the application from 
within one another isn't as smooth as the 
other schedulers. NSTL testers experi- 
enced trouble trying to change an ap- 
pointment. The manual suggests a cut-and- 
paste procedure, but it failed to work. 

Team Combo provides good support for 
E-mail, security, utilities, and group applets 
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Meeting Maker XP has strong remote features and is the best cholce 


for Macintosh sites. 


(chat, group address book, in/out boards, 
phone message, and group notepad), but 
only average support for administration, 
remote, and network features. Because it 
offers no provisions for a group report with 
side-by-side user information (such as a 
report with free/busy times), presentation 
quality could only muster an average rat- 
ing in most of Team Combo's reports. 
Weak data interchange is the product's 
greatest shortcoming. 

In spite of the many improvements that 
Futurus has made to Team Combo since 
NSTL last evaluated it, the scheduler still 
doesn't manage to stand up very well 
against the competition. 


Lotus Organizer, Version 2.0 

Lotus Organizer simplifies scheduling with 
a three-ring binder metaphor. Tabs pro- 
vide access to different program modules 
(calendar, planner, to-do list, addresses, 
and so on). 

To mark tasks complete, just click the 
box next to an item on the to-do list. Cat- 
egory and cost coding help tie tasks to pro- 
jects. You can drag-and-drop tasks be- 
tween to-do lists and the calendar, and a 
show-through option allows the to-do 
items to appear in the daily calendar. 


Organizer also 
makes it easy to 
respond to meet- 
ings. You can set 
the program to 
automatically 
process certain 
types of events, 
either as a chair- 
person or as an 
attendee. To im- 
plement this 
functionality, Or- 
ganizer requires 
either cc: Mail or 
Lotus Notes. 

Lotus Organizer produces stunning 
reports and delivers a full com- 
plement of report-enhancement 
= options. The reports stand out 

деле for their informational content 
and presentation quality. The 
program's superior quality 
score would have been even 
higher, if it weren't for a cou- 
pleof problems. It does not offer 
substantial group report capa- 
bilities, and you can't present 
side-by-side user information 
on a single page. 

Shortcomings aside, Lotus 
Organizer is a solid scheduler, 
and it remains our first choice for person- 
al scheduling. 


Microsoft Schedule +, Version 1.0 
Schedule- easily schedules recurring per- 
sonal meetings, but it is the only program 
presented here that does not allow the sched- 
uling of recurring group meetings. With 
excellent tools for scheduling both groups 
and resources for meetings, Schedule+ also 
offers both drag-and-drop and dialog boxes 
for rescheduling. On the downside, drag- 
and-drop only works between different 
times, not between different 
days. 

Schedule- is easy to use 
for personal tasks, but group 
tasks require setting up a 
shared calendar, which is 
not as convenient as having 
the ability to send tasks. Al- 
though you can't drag-and- 
drop tasks between the to- 
do list and calendar, you can 
copy them. Right-mouse- 
button menus are also no- 
ticeably absent. 

For remote access, Sched- 
ule+ relies on remote con- 
nection services provided by 


. Schedule Meeting 


Lotus Organizer's intuitive interface simplifies scheduling. 


a network server, 
for example, Mi- 
crosoft’s RAS 
(Remote Access 
Services). Just 
like its rival, 
Meeting Maker 
AP, Schedule+ 
supports auto- 
matic synchro- 
nization of files. 

Schedule+ 
produces excel- 
lent presentation 
quality in its dai- 
ly, weekly, and 
monthly reports, but it is the only scheduler 
here that can’t generate trifold reports. Nor 
does it create a group report with side-by- 
side user information. And it offers mini- 
mal font options. 

Schedule+ shows its age in this evalua- 
tion. Microsoft hasn’t offered a major up- 
grade in three years, but the new Windows 
95 version is due out in the early fall. 


Microsystems Software CaLANdar, 
Version 3 
CaLANdar is NSTL’s top choice overall. 
It scored well in all the test categories, and 
highest in both ease of learning and ver- 
satility. CaLANdar lays out its display in a 
logical manner, with the appointment cal- 
endar on the left, tasks in the upper right- 
hand corner, and two monthly calendars 
in the lower right-hand corner of the 
screen. Its screen design also assists in per- 
forming routine scheduling tasks. Although 
the program lacks the rule-based schedul- 
ing mechanism available in GroupWise 
and Organizer, testers performed all tasks 
in the usability scenario with ease. 
Along with bubble help and excellent 
documentation, the wealth of features found 
in CaLANdar also set it apart. It earned 


New Features of Schedule Гог Win95 


Schedules for Windows 95 addresses many of the 
shortcomings of the current version, including: 


Right-mouse-cllck shortcut menus 


Toot bar, tool tips, and drag-and-drop capabilities 
between tasks and appointments 


Address module for tracking contact data 


Expanded print options, including trifold reports 


Direct integration with Timex Data Link watch 
for downloading appointments by holding the watch 
In front of your computer monitor 
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Software Roundup 


SCHEDULING AND MESSAGING FEATURES 


SCHEDULE 
LIS ие 


MAKER XP 


MICROSOFT 
SCHEDULE+ GROUPWISE ONTIME 


Allows ета — to appointments 
CALENDARS 
„ын group da times as time line Inns 


FUTURUS LOTUS MEETING 
CALANDAR TEAMCOMBO ORGANIZER 
© © К. е 
ө è ө єє: 
© © © о 


MEETINGS 
Нн first open time for ail participants 


ae 
e la ae арсола нгылы 


Ф = yes; О=по 


outstanding marks in task management, re- 
mote support, network support, security, 
and data interchange. The product's only 


Choose Appointment Time 


GroupWise delivers a consistent interface, a universal inbox, 
and an integrated E-mall system. 


weak spot is its querying features. 

CaLANdar generates the best all-around 
group report, but limited font options low- 
ered its output scores. Microsystems also 
offers remote software as an add-on mod- 
ule and a file-synchronization routine that 
you run manually. 


GroupWise, Version 4.1 
A solid integrated scheduler with excel- 
lent screen design, GroupWise provides a 
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Features not integral to the package are marked "no" 


consistent interface and a universal inbox 
that receives E-mail, faxes, and meeting 
notices. It also offers convenient options 
that make it easy to change an 
appointment, manage to-do lists, and 
respond to group meetings. 

GroupWise is the easiest to use 
when responding to meetings, let- 
ting you respond to notices from 
either the inbox or the calendar. The 
program also offers the most com- 
plete set of rules for the automatic 
processing of incoming messages. 
For example, you could decline all 
meeting invitations scheduled dur- 
ing your vacation. You also have 
the choice of responding to all in- 
stances or to just a single instance 
of recurring meetings. 

GroupWise supports both drag-and-drop 
and dialog boxes for rescheduling ap- 
pointments. During the rescheduling pro- 
cess, you can retract the original message 
to avoid a pile-up of notifications that con- 
cern the same meeting. GroupWise sup- 
ports right-click shortcut menus and is the 
only program presented here that offers 
interactive help. Called Coaches, these 
items step you through procedures as you 
perform them. 


GroupWise generates sharp, informa- 
tive reports, with excellent presentation 
quality. However, options for enhancing 
output are limited in comparison to Orga- 
nizer, Meeting Maker XP, and OnTime. 
Novell bundles a phone-message applet 
and group notepad with GroupWise. 

The GroupWise client software supports 
а direct dial-up connection via a modem, 
but requires a dedicated message server 
and either GroupWise’s Async or X.25 
Gateway. You can choose which types of 
items are updated and deleted as part of a 
remote-session synchronization. 

GroupWise performed strongest in the 
areas of group meetings and E-mail sup- 
port features. It displays powerful task 
management, administration, network sup- 
port, and data interchange. Query and re- 
porting features are not GroupWise's 
strong suits. 


On Technology Meeting Maker XP, 

Version 2.5 

Meeting Maker XP's server software runs 
either as an NLM (NetWare Loadable 
Module) or on a Windows client. We 
didn’t like Meeting Maker's default screen, 
but it was easy to position windows and 
to create a customized environment. The 


Ж | % 2% 2 z т" с - 4 
instal M 
themselves 


Plug and Play faxmodems for Windows 3.1 and Windows 95 


Supra's new Plug and Play modems are so simple to install, they virtually install themselves. Best of 
all, they bring Plug and Play ease to both Windows 3.1 and Windows 95! 
p G So you'll experience quick-and-easy installation in your system today, and again 


N when you upgrade to Windows 95! Just plug in your modem, install the 
accompanying software, and . Р 
~ Installs in minutes 


you're ready to go. No more jumper hassles, 


Windows 3.1 Windows 95 
DOS 5.0 or higher 


device conflicts, or time-consuming diagnostics. Configuration 


is automatic — just Plug and Play! And there's a Supra Plug 
| РШ п |  "PLUG'in 
axmodem [ж faxmodem 


and Play modem designed especially for you. Choose from either 


the SupraExpress 144i PnP (14,400 bps) or the SupraFAXModem 288i 
PnP (28,800 bps). 


Call 1-800-727-8647 today for the 


Run Supra install. start u 
wal | Windows. 95 


program — 


Supra reseller nearest you. 


EC) 
Supra corporation 


Communications Made Simple?" 
Circle 121 on Inquiry Card. 


COMMUNICATION AND DATA INTERCHANGE FEATURES 


FUTURUS 
CALANDAR TEAM COMBO 


LOTUS 
ORGANIZER 


MEETING 
MAKER XP 


MICROSOFT 


SCHEDULE+ GROUPWISE ONTIME 


REMOTE SUPPORT 
Synchronizes remote and network calendars 


Directly supports asynchronous remote operations 


Allows remote viewing of free/busy time 
Supports remote aditing of appaintmants 
NETWORK SUPPORT 

Novell NetWare 

Banyan Vines 

LANtastic 

IBM PC LAN’ 

Microsoft LAN Manager 
AppleShare networks >». 

Wide-area networks (WANs) 


E-MAIL SYSTEMS 
Number с E-mail qoae анас uui 


P 
Еа MCI 
WSS 


Number ol standard messaging. APIs supported 
Direct support for Novell MHS 7 Ту о 
REPORTING 

Number of report templates 
Supports custom reports 

Print Rolodex-style information 

DATA INTERCHANGE 

Supports OLE client and server 

Network DDE links 

Supports user-defined import/export formats 
Supports personai digital assistants (PDAs) 


Ф - yos; О - no 


program lacks the handy context-sensitive 
menus activated through a right-mouse 
click, and provides only sparse drag-and- 
drop editing. 

Meeting Maker XP shines with good 
support for group meetings, strong remote 
features, and average support for query- 
ing and task management. It lags behind in 
reporting features. By comparison, the oth- 
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" Novell NetWare and Banyan systems 
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er programs here presented more detailed 
information in their reports. For example, 
all the other programs print a miniature 
monthly calendar in their daily reports. 
Meeting Maker's to-do list is a mixed 
bag of impressive features and a few short- 
comings. The program notifies you when 
an assistant adds tasks to your to-do list, 
but it doesn't highlight overdue tasks. 


eee 
«ооо 


* — o- 


e 9 —- 


Meeting Maker intelligently processes 
appointment rescheduling, providing both 
drag-and-drop and dialog boxes for the 
task. The program only sends one meet- 
ing notice. Each additional change or 
reschedule entry updates the original 
notice, cutting down on mail clutter. Icons 
alongside the received message alert 
invitees of schedule changes. 

Meeting Maker XP has the strongest 
support for Mac sites. With a native (as 
opposed to retrofitted) Macintosh inter- 
face, it's the only scheduler reviewed here 
that runs both the client and the server on 
а Mac. E 


This report contains the partial results of à 
recent issue of Software Digest, a monthly . 
publication of NSTL, Inc..To purchase a com- 
plete copy of the report, contact NSTL at 625 — 
Ridge Pike, Conshohocken, РА 19428, (610). 
941-9600; fax (610) 941-9950; on the Internet, > 
editors@nsti.com. For a subscription, call 
(800) 257-9402. BYTE Magazine and NSTL 
are both operating units of the McGraw-Hill 
Companies. 


The ultimate database solution 
for Windows users. 


SOLARIS 


Oracle7 
Workgroup Server 


Introducing Solaris x86 and Oracle7 Workgroup Server. 


IT’S OFFICIAL. Solaris" the number one advanced 
operating environment’, and Oracle?7;" the number 
one relational database‘, have joined forces to 
deliver unparalleled power and performance 
through your current user-friendly Microsoft" 
Windows 
Workgroup Server" for Solaris x86. Accessing 


interface, Introducing Огасіе7 
this power has never 
been easicr. Anyone 
who can point and 
click can run the 


ultimate solution 


for workgroups. 
Orade7 Workgroup 
Server for Solaris x86 


Now users can access terabytes of 
corporate data without leawng ther 
nice, comfortable Windows desktops. 


also lets you use your familiar 
Windows tools to administer your 
database and create scalable, robust 
MP applications. Windows users can 
now take advantage of the same robust 
RDBMS development environment 
used by corporate MIS departments. 
Even installation is simple. And 
you don't have to reengineer your 
workgroups to get these benefits. 
Solaris can turn an x86 or Pentium"- 
based computer into an application 


Solaris x86 Server 


server for upsizin 
ps B Suite was voted the 


existing Novell’ | Best New Network 
Operating System at 
NetWare” LANs, Networkd--Interop. 


WINNER 


Data 
(ommunications 
LAN Times 


OF SHOW 
1995 


гна IN 
LAS VEGAS 


giving users access to powerful 32-bit 
database applications. So if you want real 
database power and the ease of 
Windows, here’s the smart way to get it. 
Oracle7 Workgroup Server for Solaris 
x86. There has never been a more pow- 
erful combination for your work- 


groups. 


Ф SunSoft 
ORACLE 


Call 1-800-SUNSOFT 
Prompt 2 


NOG, этен} UNIX ошту] пулта end LRG ROBUS, 60142) Sun Мы тушта. fre: Муй rms. Sun, Sun Microsystems, be Sun Lays, $ыл5ой, Fur SunSoft Loge arnt Solaa we rientra бу тердете) набаттар b} Sun Marcy, ле егіле Uwe! Stes ard oihar counties. Orach? Workgroup Sevier isa radna of Oracle Copiosae. ORAC 1 


Win a Notebook Computer! 


BYTE's research department would like to know what your computer 


notebook requirements are. Please take a few minutes to fill in this 
form by July 31 and you will automatically be entered in the 
sweepstakes. The prize is this WinBook XP, a DX4-100MHz notebook. 


Portable: a notebook or subnotebook computer 
weighing 8.5 Ibs. or less. 


1 Do you plan to purchase a portable com- 
puter within the next 12 months? (choose one.) 


Definitely yes ... - i. 
Maybe тда survey as ei уои ын іо m. sA 
No (continue survey as if you plan to buy) ......... 3. 


CJ Check here if you have purchased in the last six months 


1A (if yes or maybe) Will this unit be paid for 
by yourself or by your employer? 

Self (please go on to Question 2) ............——— 1. 
Employer (please go to Question 1B) ....... — » 
1B (if paid by employer) Approximately how 


many are employed by your company: 
(Choose one.) 


1000 or more етр1оуее$.......................... L 
500-999 employees ................................ — 
100-499 етр1оуее$.................................. — 
50-99 етр1оуее5.................... ——— " 
Fewer than 50 employees ......................... ИШИП 
Uo —— M 


2 Will you require CD-ROM with your next 
portable computer? (croose one.) 


4 What type of processor will you require? 


(Choose one.) 

Intel 486 5Х/33 MHz.............. eee — h 
Intel 486 DX2/50 МН2....................—..———.—. 2 2. 
Субх DX SO MEL... sore ___% 
Cyrix DX2/66 MHz... СЕ 
Cyrix DX2//80 МН... ннн ИШЕ 
Intel 486 0Х4/75МИ:............................... EN 
Intel 486 DX4/100 MHz... — 7 
486, unsure which version ....................... s, 
Intel Pentium 60 МН?................... ТӨР? "E 
Inte! Pentium 75 MHz.............................. 00. 
Intel Pentium 90 МН2?..................ӚӚӚ00..--. 
Intel Pentium 100 MEz............................ icai 
Intel Pentium 120 MHZz............................. -— | 
Intel Pentium 150 МИ7............................. EN 
intel Pentium, unsure which version......... Em 
o0] —— ]"——"" — LM 
oor d) P — — —— 17, 
en E 
ооу т, с. ЖИК ТО petia iis i 19, 


4A What type of bus will you — 
КЛӘШУ.....).................ӛ- с 


ШИЛ КЛИШЕ D. 


Yes, internal CD-ROM, builtintonotebook. — ; ISA ROS ————M —: 
Yes, external CD-ROM, connected to port or га s f ——— — Ж 
docking station... a o preference................ —" & 
OMA NIE ___ 9 Which screen will you require for your 
Uncertain............... bru Rs < Portable computer? 
3 For the unit selected "e іп question 2, 287601 Уре (Choose one.) 
what weight would you be willing to accept? MOnGCWUBIe eL. stia eh 
(Choose one.) Duakscan color................. enn і 
ТҮМЕН M ННЦ P г Асеташхсобог............................ —À 
a e ee бй — z Sereen size (Choase one.) 
CTAN — s 8А арин)... чөөн e —t 
GODS a ar manca a 4 9.4 inch diagonal... — 
CY MM rat s 104 inch diagonal... емен —& 
2:0 НИИ à 11.4 inch díagonal............... — 7, 
ж a etrrrontmrerensemesme 7 12.4 inch @йаропа................................ А 
Larger than 12.4 inch diagonal .............. NT Y 
mr 
Contest Rules 
The conieat is open to all U.S. residents 18 years of age ог Тһе оі of on the total number of entries re- 


older. No purchase necessary. An individual may enter re- ceived by tha cutoff data of July 31. Employees of McGraw- 


gardiess сі whether or not he or she chooses to participate in the НШ, Inc., Winbook, their agencies, subsidiaries, employees and 


survey. Eniranis should fill out their daytime telephone лит» families are nol eligible 


bar where indicated. Limit: one entry per parson. 


on August 1, 1995. Personal contact 


to participate in the contest. McGraw-HIll, Tithe: 


tnc., 15 not responsible for lost, late, or misdirected mail or in- 
Eniroa must be геовімесі by Јиу 31, 1995 to ba eligible forthe — eligible entries. All federal, stata, and/or local rules and regu- 
drawing. Tha finallst will be determined їп a random drawing to lations apply. Void where prohibited by law. One prize will be 
take place al BYTE. Tha winner will ba contacted by telephone awarded. Total valua of prize is $3800. The prize is not re- 
contact with the individual specified deemabia for cash, nor is substitution of the prize by the winner 

on the entry card musi be mada for the finalist to be declared the allowed. Tha winner Is responsible for any and ail taxes aseo- 


winner. If the winner cannot be contacted within 15 days of the ciated with the acceptance of the prize. BYTE reserves the right Clty: 


an affidavit releasing McGraw-Hill, Inc., trom Lability In con- 
nection with use of the prize. 


then the unclaimed prize wil be awarded to an allsmate to substitute a prize upon unavallabity. For the name of tha wine 
winner selected al random. The winner shall ba required lo sign ner, send a sell-addressed, stamped envelope after August 1 to 
Winbook А 


Marketing Department, BYTE Magazine, 


One Phoonix Mit Lane, Peterborough, NH 03458. 


6 (If you require a color screen) What 
resolution will you require? (Choose one.) 


640 х 480 x 256 colors 1 
800 x 600 x 256 colors ........... ee — h 
1024 x 768 x 256 со1ог$.......................... -— aid 
1280 x 1024 x 256 со1огз......................____4 
1024 x 768 true color ................... e LL 
Uncertain... НЕЯ Ч 


7 Will you require ethe following in in your 
portable, docking station or both? 


Speakers...................... Mc m 
Available CD-ROM ...... s —& ов 
Available floppy drive... — » е. ы 0 
Parallel port ................ м... ы 
Serial port ................... 7. а ә ж 
Ethernet port............... E E ы аад 
Infrared pori ............... E an n a 
DUM роп...................... -—— et 
Tape back-up .............. LAE LL MC coca 


8 [tf paid by employer in 1A) Would your orga- 
nization agree to purchase terms of net 45 
days with 3% late fee stipulated? (choose one.) 


WBS iore eorr ОТА c atto Уу, 1. 
NO occa et nm tits 1, 
UNCSNAIDUu ie erret a — 4 


9 What is the most important feature you 
look for în a notebook computer? 


Fax: 


Fax your responses to (603) 924-2535, or mail them to BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 


128NAS BYTE AUGUST 1995 


Portable-Data Stars 


Hardware В 


Small, removable-media drives build a better bridge over the gap 
between floppies and hard drives 


STAN MIASTKOWSKI 


emovable-media drives have sat 
on the mass-storage sidelines 
for years. For some applica- 


tions, their combination of unlimited stor- 
age and hard drive-like performance has 
been indispensable. But in general, high 
drive and cartridge prices have hampered 
hopes of commodity stardom. Two brand- 
new 34-inch drives reviewed here, from 
_SyQuest and Iomega, could bring this stor- 
age category greater appreciation with new 
standards for price and convenience. 

The three major technologies competing 
in the removable-media drive market have 
been MO (magneto-optical), SyQuest, and 
Iomega Bernoulli. MO drives and their ilk 
remain expensive, with drive prices start- 
ing at around $800 for 34-inch internal 
230-MB units, but they have enjoyed pop- 
ularity in corporate environments, mainly 
for the long-term storage of essential data. 

While MO technology promises greater 
storage life than purely magnetic tech- 
nologies, its complexity keeps drive prices 


Overall cost ($) 


о 1 3.0 4.0 
Off-line capacity (GB) 
«uem 37-inch magneto-optical (230 MB) 
— SyQuest 503270 (270 MB) 
— lomaga Zip (100 MB) 


` Tè cost of removable-media storage climbs as 
- you. уло. media. However, you uu 


nl ne aes or five cartridges). 
por Ue { 


The 100-MB lomega Zip (left) and the 270-MB SyQuest 
503270 are both 34-inch removable-media drives. The 
5051 versions shown work on nearly all platforms. 


high and write times relatively slow. But 
on the plus side, the media is inexpensive, 
at under $30 per 230-MB cartridge, which 
often makes an MO drive less expensive in 
the long run (see the figure Making Sense 
of Cost"). 

Magnetic removable-media drives from 
Iomega and SyQuest use very different 
technologies. To the delight of users, the 
rivalry between these two companies has 
spurred higher capacities and lower prices. 
SyQuest places what's essentially a stan- 
dard hard disk platter in its cartridges. Io- 
mega's aptly named Bernoulli drives use 
the Bernoulli aerodynamic principle to 
control a flexible disk as it rapidly spins. 

Besides letting you lock away sensitive 
data and quickly back up standard hard 
disks, removable-media drives have gained 
popularity for storing and transporting size- 
able files, such as high-resolution graphics 
images. While Bernoulli drives are popu- 
lar with PC users, SyQuest drives have 
long been an industry standard in the Mac- 
intosh-dominated publishing, advertising 
agency, and desktop publishing markets. 

Both technologies have traditionally 
been burdened with high prices for both 
drives and cartridges and the inconvenient 
form factor of 54-inch media. But all that's 
changing fast. Both SyQuest and Iomega 
are now shipping 34-inch removable me- 
dia drives, and the Iomega Zip drive’s pric- 
ing has fallen to commodity levels. New 
markets are open for removable media, 
and a combination of consumer demand 


and marketing factors is driving down the 
technology's price. 


User-Focused Zip 

Iomega's Zip drive underscores the dra- 
matic swing toward a new consumer trend 
in removable media. Its consumer-driven 
design, pricing, marketing, and ease of use 
represent a radical new approach for the 
PC drive industry—and one that’s being 
quickly emulated by others (see the text 
box "SyQuest Takes On Zip" on page 130). 

Rather than use the old engineer-driven 
"build neat stuff and they will come" de- 
sign philosophy, Iomega queried end-user 
focus groups, asking potential customers 
what they wanted most in a removable- 
media drive. According to lomega, the three 
strongest desires were storage capacity of 
at least 100 MB, performance approaching 
that of a conventional hard drive, and a 
price tag no higher than $200. Surprising- 
ly, Zip fulfills all those ideals. 

Zip’s designers started from scratch, 
dumping the proven Bernoulli technology 
in the process. While the Zip drive still 
uses air currents to stabilize flexible media 
at high spin rates, it doesn’t rely on the 
Bernoulli effect to pull the media up to a 
stationary read/write head. Rather, a stan- 
dard Winchester hard drive head in the 
Zip flies over the media surface. As witha 
Bernoulli design, the flexible disk makes 
the media light and shock-resistant. Both 
the drive and its media are portable. 

The $199.95 Zip drive uses 25- and 100- 
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SYQUEST TAKES ON ZIP 


SyQuest recently announced a drive that 
will compete head-on with Iomega’s Zip, 
though with some crucial differences. The 
EZ135 wasn't available for review at press 
time, but the initial version—an internal 
IDE drive—is expected to ship by the time 
you read this. 

Like other SyQuest drives, the 135-MB 
EZ135 cartridges use standard hard drive 
platters, but they're not compatible with 
other 3-inch SyQuest drives. SyQuest ex- 
pects cartridges to sell for the same price 
as Zip cartridges ($20) while providing 
roughly 35 percent more storage capacity. 

With expected street prices of $200 for 
the internal IDE drive and $239 for the 
24-pound extemal SCSI drive (expected to 
appear in July), the pricing is also similar 
to that of the Zip drives. However, with an 
average seek time of 13.5 ms and an aver- 
age throughput of nearly 2 MBps, SyQuest's 
EZ135 claims twice the performance of Io- 
mega’s Zip drive. 

According to Rod Watkins, an analyst 


MB cartridges (with suggested retail prices 
of $9.95 and $19.95, respectively) and of- 
fers good performance. But what’s most 
striking about the Zip drive is its stylish 
and functional design. Created by a lead- 
ing industrial designer, the sleek blue case 
makes a big departure from the typical ex- 
ternal drive box. Thankfully, ergonomics 
hasn't taken a back seat to design. For ex- 
ample, the indentation beneath the slot 
where you put the cartridge is deep enough 
to accommodate long fingernails, and a 
see-through window lets you read the label 
of an inserted cartridge. 

Using off-the-shelf heads, servos, and 
drive electronics— instead of custom-made 
drive components, such as the still-avail- 
able Bernoulli drives—helped Zip's de- 
signers keep development and manufac- 
turing costs down without compromising 
performance or versatility. Another cost- 
saving feature is its unibody construction. 
The plastic case is an integral part of the 
drive, which carries with it the added ben- 
efit of increased shock resistance. The Zip 
is roughly the size of a paperback book, 
and it weighs just under a pound. Equipped 
with several sets of rubber feet, it can sta- 
bly rest either flat or on its side. 
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with the market research firm Dataquest 
(San Jose, CA), SyQuest was able to re- 
spond to the Zip drive quickly because the 
EZ135 is a scaled-down SQ3270 and shares 
many of the same components and media. 
SyQuest cut costs through economies of 
scale by reducing the internal buffer from 
128 KB to 64 KB and by using industry- 
standard drive components. 

Sold to computer dealers for integration 
into new PCs, the initial shipment of the 
internal IDE EZ135 is not aimed at con- 
sumers. But SyQuest is expected to mount 
an aggressive end-user campaign once the 
external SCSI version starts shipping. In 
addition, Microsoft will include an EZ135 
driver in Windows 95. According to Sy- 
Quest sources, an external parallel-port ver- 
sion will be available in the fourth quarter 
of this year. 


The Zip comes in two interface versions, 
as either a SCSI or parallel unit. The SCSI 
version includes both PC and Mac soft- 
ware. (If your PC does not have a SCSI 
adapter, lomega sells one for $149.95.) 
Easy-to-use switches on the back of the 
SCSI drive set SCSI ID and termination 
settings. For PC users, the parallel unit is 
a good portable choice for moving among 
different machines, with the help of unique 
software (see below). A pass-through par- 
allel port lets you attach a printer. 


Media Trails 
A bit larger and thicker than a standard 
34-inch floppy disk, the Fuji-made Zip 
drive cartridge fits easily in a shirt pocket. 
According to Iomega, a “ski trail" test that 
continually reads and writes a single data 
track on the cartridge revealed an average 
of 2000 hours before errors start to occur. 
By comparison, although it spins at a much 
lower rate of rotation, a standard floppy 
disk starts to show errors after 100 hours. 
The Zip's user-friendly focus extends 
to its installation and use. The SCSI ver- 
sion of the Zip drive comes with a large 
envelope containing two floppy disks (one 
for the PC, one for the Mac), an eight-page 


fold-out installation guide that covers both 
platforms, and an eight-page user’s guide. 
Installation consists of plugging in an AC 
power brick, plugging the drive into the 
appropriate computer port (SCSI or par- 
allel), turning on your system, and run- 
ning the setup software from a floppy disk. 

For both PC and Mac platforms, the in- 
stallation process installs a group of handy 
utilities, including a Zip disk-copy utility, 
a complete hard disk—backup utility, and 
tools for formatting, ejecting, locking, and 
diagnosing Zip cartridges. Most intrigu- 
ing among these is Findlt, an indexing util- 
ity that maintains a database of the files 
on all your Zip cartridges, which makes it 
easy to locate them with little fuss. 

For the PC platform, the Zip drive does 
not use a conventional device-driver pro- 
gram invoked from your CONFIG.SYS 
file. Instead, a utility called Guest launch- 
es from AUTOEXEC.BAT. It looks for a 
Zip drive on either a SCSI or a parallel 
port and assigns it the next available drive 
letter. You can alternate between the SCSI 
and parallel versions of the Zip drive and 
have Guest recognize the drive and set it 
up for immediate use. This feature is ob- 
viously designed for sharing a Zip among 
a variety of systems. You can simply take 
a floppy along and run Guest as needed. 

While the Zip's performance doesn't 
measure up to that of current hard drives, 
it’s more than acceptable for the kind of 
applications you're likely to use it for. Its 
32-KB buffer is rather small, but it man- 
ages to deliver an average seek time of 
29 ms with 100-MB cartridges and 16 ms 
with 25-MB cartridges. The drive spins 
down automatically after a configurable 
time-out, requiring 3 seconds to spin down 
and 5 seconds to spin up again. 

Using BYTE's Disktest, we measured 
the average data throughput for both ver- 
sions of the Zip drive. The SCSI version 
(attached to an Adaptec AHA-2940 PCI 
SCSI card on a 90-MHz Alaris Pentium 
system) transferred data at about 0.65 
MBps (comparable to the rate for a low- 
end IDE drive) for both sequential reads 
and writes. The parallel-port version at- 
tained data transfers of only 0.17 MBps. 


SyQuest Breaks Loose 

SyQuest's 270-MB 503270 drive repre- 
sents a less radical design shift than the 
Zip drive. Nonetheless, its portable and 
convenient 34-inch form factor still rep- 
resents a fresh deviation from SyQuest's 
traditional product line of bulky but back- 
ward-compatible 54-inch drives and car- 
tridges. As such, the 34-inch drive repre- 


TELECOMMUTING HAS REDEFINED THE 
WORKPLACE 


LANA HAS REDEFINED Hi GH PERF ORMANCE 
TELECOMMUTING 


Introducing LANA, a new family of remote node servers from LAN Access Corporation, powerful 
enough to meet the most rigorous demands of telecommuters. With LANA, telecommuters accomplish 
more work in less time. With a 32 bit RISC architecture, LANA is the first 
Telecommuter Server capable of sustained data rates to 230 Kbps, maximiz- 
ing the performance of V.34 modem and ISDN connections. ГАМА front 


panel display simplifies installation and management to minimize sup- 


port costs. With a single call, telecommuters easily access Banyan, LANA's front panel simplifies 
installation and support. 

DECnet, ІВМ, Microsoft, Novell, and UNIX networks. All of this translates 

into less connect time, less support time, and reduced phone 

bills, for a lower overall cost of ownership. And once you've 

seen how well we perform for telecommuters, just think of 


how easily we'll connect your mobile users. 


II LANA The Telecommuter Server™ 
LANA, The Telecommuter Server, comes with client 


software and a windows based manager. А қ 
Call Today for more information LAN A 
еу and a literature package LAIN ACCESS 


PH: (310) 328-9700 ig ethane nn, ibe 4 


2730 MONTEREY STREET 


FAX: (310) 328-9696 зите 105 


TORRANCE, СА 90303 


Nee 


LANA, LANAserver, LANAclient, LANAmanager and The Tetecommuter Server are trademarks of LAN Access Corporatian. АП other trademarks are property af their respectiva companies © 1995 LAN Access Corporation 
Circle 72 on Inquiry Card (RESELLERS: 73). 


[ИШТ Portable-Data Stars 


SONY’S MINI-MO 


Derived from the 24-inch MD (Mini 
Disc) technology that Sony introduced in 
1993 for the consumer music and broadcast 
markets, Sony’s MHD-10 MD Data drive 
is another contender in the ever-evolving 
removable media market. MD drives use 
MO (magneto-optical) technology with a 
proprietary compression scheme. The orig- 
inal consumer version stores 74 minutes 
of CD-quality audio; the computer-periph- 
eral version stores 140 MB of data on the 
24-inch media, 

Unlike typical MO drives, MD drives 
don’t use laser modulation and a two-pass 
erase-to-zeros/write-the-ones process to 
write data. Because MD drives spin much 
slower than MO drives, they can use mag- 
netic modulation to write data. In an effi- 
cient, single-pass process, the MD drive's 
laser heats each magnetic bit to its Curie 
temperature (365°F) while a magnetic 


sents more than just a shift in design : Al- 
though it's small and convenient, the new 
drive can't read SyQuest's 5%-inch car- 
tridges currently in use. For current Sy- 
Quest users, the 44-, 88-, and 200-MB 5%- 
inch drives remain in production. 

New for the PC platform, the SyQuest’s 
34-inch design is actually over a year old 
in the Mac world. As with the larger 5И- 
inch models, the 34-inch SyQuest drive uses 
what are essentially standard hard disk 
platters in its 270-MB cartridges (which 
are also available in 105-MB format). Sy- 


MDH-10 MD Data drive..... $749.99 
Sony Electronics, Inc. 
17771 San Jose, CA 
и (408) 432-0190 
| Circle 1032 on Inquiry Card. 


EZESS Le s зв epe $200-$239 
(estimated street prices, 
depending on interface) 
SyQuest Technology, Inc. 
Ex Fremont, CA 
~ (510) 226-4000 
| fax: (510) 226-4102 
^4 Circle 1033 on Inquiry Card. 


Zip drive ................. $199.95 
(SCSI or paralle! interface) 

PC SCSI adapter ........... $149.95 
lomega Corp. 

Roy, UT 

(800) 697-8833 

(801) 778-1000 

fax: (801) 778-3190 

Circle 1034 on Inquiry Card. 
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head on the other side of the disc writes 
the data pattern. 

The MD Data drive stands alone among 
removable media drives in offering dif- 
ferent flavors of discs. Besides the stan- 
dard read/write discs, read-only discs are 
designed for software distribution or CD- 
RON-like applications. Furthermore, Sony 
also offers hybrid discs with both read- 
only and read/write sections. Designed 
primarily for applications such as inter- 
active games, these discs let players save 
scores and character profiles. Sony MD 
Data drives can also play the Audio Mini- 
Discs found in larger music stores. 

Announced in early 1994, the MD Data 
drive has suffered numerous delays, but 
Sony expects volume shipments by the time 
you read this. The delays have hurt Sony's 
attempts to forge alliances with hardware 
and software companiesto make MD Data 


Quest drives use a dual-sided technology 
with two Winchester-type read/write 
heads, which results in performance that's 
close to that of a standard hard disk drive. 

With a street price starting at approxi- 
mately $500, the 3%-inch 270-MB SyQuest 
503270 drive is still aimed at the same 
professional market of graphics users and 
desktop publishers served by the larger 
SyQuest drives. Small office and consum- 
er-level users are more likely to be attract- 
ed to the budget-minded Zip. 

The SQ3270's standard box enclosure 
emphasizes its decidedly utilitarian nature. 
lt comes in both internal and external ver- 
sions equipped with an IDE, SCSI, or par- 
allel interface. Street prices range from 
about $500 for the internal IDE versions to 
about $700 for an external SCSI (without 
an adapter) or parallel-port version. Sin- 
gle 270-MB cartridges cost around $70. 

Installing an external SCST 503270 was 
a straightforward process, though not as 
easy as installing lomega's Zip drive. Af- 
ter we plugged in the external SCSI drive, 
the install program placed a device driver 
and ASPI manager into CONFIG.SYS. A 
separate installation utility installed a hard 
disk backup program along with a variety 
of straightforward programs for format- 
ting and locking SyQuest cartridges. 

Helped along by its 128-KB buffer. the 
SyQuest SQ3270 delivered performance 
comparable to that of a standard hard disk. 
Average seek time is 13.5 ms, and average 


a new indus- 
try standard. 
Competitors 
(especially Io- ' 
mega) have been able 
to.get a leg up on the market 

by offering drives with lower prices and 
higher performance. MD Data drives have 
an access time of 500 ms and a data trans- 
fer rate of only 150 KBps, which places 
their performance closer to that of floppy 
drives than to that of hard drives. 

Initially available only as an external 
SCSI unit, the drive is powered by bat- 
teries or an AC adapter. The $749.99 list 
price makes the MD Data drive a rather 
pricey alternative to the Iomega Zip and 
SyQuest EZ135 lines. While the Sony MD 
Data drives are certainly a unique and in- 
teresting technology, they may be too lit- 
tle, too late, and much too expensive. 


access time is 22 ms. The drive offers four 
programmable power modes (sleep, stand- 
by, idle, and active) and takes 10 seconds 
to spin down and 8 seconds to spin up. 
Disktest revealed a respectable data trans- 
fer rate of 1.6 MBps with sequential reads 
for the SCSI version, but only 0.57 MBps 
with writes. 


Sea Changes 

While the SyQuest SQ3270 and lomega 
Zip drives appeal to different needs and 
budgets, they both represent significant 
changes in removable disk storage. The 
503270 exceeds both the capacity and 
the performance of SyQuest’s larger drives 
while moving down to a convenient 3%- 
inch format. It's a strong entry into the PC 
market, where the departure from the Sy- 
Quest cartridge—compatibility chain won't 
be noticed. 

The Zip drive is a harbinger of a new 
generation of peripherals that finally makes 
"user-friendly" drives a reality. lt could 
also conceivably signal the end of the flop- 
py drive as we know it. With a $200 price 
point, it’s an unbeatable value that’s al- 
ready shaking up the industry. Ш 


Stan Miastkowski is a BYTE consulting edi- 
tor who's been writing about computer tech- 
nology for 17 years. He is the coauthor of 
the Windows for Workgroups Bible (Addi- 
son-Weslev, 1993). You can contact him on 
the Internet or BIX at stanm@bix.com. 


РАТТЕНТ OCCUPATION CONDITION 
NEWHOUSE, ТЕРЕ Corp. Buyer | Value Avoidance Syndrome 


SYMPTOMS 


Displays insatiable desire to pay 
excessive Amounts for goods and services 


Patient, in his delusions of superiority, feels a certain exemption 


feprecsed hostility ir алың 2 
; қ ou opping an 
| ] d ssion when told since childhood compulsive ont clippia 
from rules of buying. Falls into deep depress 9 


ы 4 
about QLegics Fast !scs PCI Basie card. Violent valve aversion Avoidance/ denial 3 
surfaces after learning $134.95 price tag includes bus -EERE Ncc sess. 
| i Rebels, ‚ај 
mastering. Patient sobs, shares happier moment Of paying fee a дікі 
more than sticker price (оғ his new car. Later, offering real vale ~ | 


Refusal 4o acknowledge aki 
SCSI card with bys mastering 
for only $134.45 


patient learns how Fast !SCst PCI Basic also includes 


Patient develops Twit 
in left eye when he 


хэ үү 


Overpaying for Pci Sesi 
dering toilet training. 


Under hypnosis, patient reveals problem of 
Cords, relates back to power struggle 


technical support and five year warranty. Try reasoning ы ы 
| ‘thon. SCS} solutions m Next sessin. "i 

patient, explain that QLagic has over 20 mili Continue discussion op 4 

GLogicy new Fast!sesi pei Basic with 


marketplace. And only QLogic offers so much for hardly any money. | 
ЕГ Й 


suggest patient call |-800-ToP-Sesi (664-7294) for further analys)s 
дайм (ro КАЙА again grabs tissue box. (Note: Go to ValueWorld for wore tissves,) ч 


Insight Nothing but 
| the best- 
ы {ог considerably less 

249-4828 


Е®г0- 
and other fine revelers 


© 19% logic Corporatio. All broad names are trademarks and registered trademarks of their respective ownerr. 
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HANDS-ON TESTING 


INTERNET SERVERS 
GO HEAD-10-HEAD 


For a minimal initial investment, your company can 
set up its own in-house Internet server. We stress-tested 
high-end RISC- and Pentium-based systems. 


STEPHEN PLATT AND ANTHONY J. LENNON 


n-line business is Big Business. Corpo- 
rations now envision the vast benefits 
of doing business on-line, and systems 
vendors are marketing new products to 
meet this rising demand. These same 
corporations are also exploring similar 
technologies for internal uses, such as publishing in- 
formation for employees using Internet-style tech- 
niques. By setting up an in-house Internet server, you 
can reach a wide and diverse market with a relative- 
ly minimal initial investment. 

For this report, we tested four RISC-based sys- 
tems (with Alpha and Mips processors) and a Gate- 
way P5-120XL (with a 120-MHz Pentium) config- 
ured as in-house Internet file servers. NSTL’s Inter- 
net-server benchmarks stress the systems’ CPU, 


How to use | 


disk-handling capabilities, and network compati- 
bility and also let us compare systems that do not 
have the same basic OS or even comparable hard- 
ware. The benchmarks simulate heavy loads by send- 
ing constant WAIS (Wide Area Information Ser- 
vice), HTTP, and FTP requests to the server under 
TCP/IP. 

Our testing was open to all RISC systems; we in- 
cluded the Gateway P5-120XL as a cost-effective 
alternative to RISC technology. The systems we 
reviewed were configured with Windows NT Serv- 
er 3.5. We installed publicly available versions of 
HTTP and WAIS servers on these units. IBM sent 
us its RS/6000 Model C10 PowerPC midrange 
server, which is based on the 80-MHz PowerPC 
601 processor. But this speedy system, running its 


this guide 


We ranked the file servers based on their performance 
in the NSTL Intemet-server benchmarks and on their 


standard and optional features, usability, and test-con- 
figuration price. 


See the Roll Call on pages 144 to 146 
to see what features are included with 


SAG. Electronics SFT Aipha 


А Class A rating denotes that the 
product is for business use only; a 


the system at this price. Keep in mind 
that buying a 17- or 21-inch monitor 
and a high-end graphics card is overkill 
if the system is being used solely as 
an FTP, HTTP, and WAIS server. 


Performance ratings use indexes 
calculated from the individual 
performance scores for the weighted 
transaction-based benchmarks. FTP 
tests included from two to 16 
simultaneous Windows NT clients; 
HTTP and WAIS tests included from 
two to 32 simultaneous clients. 


же: жа Та system Ukes too honors based on На performance, oxpandabibity, 
D gale, ай perfomance pinta to that of the ВТО and Aspen systemi (pil three 
=т= же idertcal Aspen Alpine Revision D тхһетооагав), but п lists for 
bout $4000 bess. Our oaae toting verdad the efficiency of the 
SIT Арба е dua-twedad Seagete 57124500 Barracuda 2 hard drive, The мпп large 
tower cheasig Supports Uwe (таны mes тог айе Options of Te group. but keep in rind 
that eer configursuon of the UTG AXP275 and the Aspen Alpine 275Х5 ere also 
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Class B rating means that the 
system is suitable for home or 
business use. You might consider 
the Class B rating if you're setting 
up an Internet server at a home 
office. 
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ики” Warranty and support policies are 
what frequently separate second- 
tier vendors from third-tier ones, 
Carefully consider the items listed 
in the Roli Call under this heading 
before purchasing a server. 


PHOTOGRAPHY: STEVE BELKOWITZ © 1995 


Inside Internet Servers 


HARD DRIVE STORAGE 

It's almost always less expensive to buy a 

server with a higher-capacity hard drive than 

to add another hard drive in the future. "d 
Choose а hard drive with a fast controller and ж 
access times at or below 11 milliseconds. ye 
Local-bus drives usually offer the fastest data ” 
transfer rates., P 


SIMM BANKS - | 
Graphical 32. 5 8 
bit applications E^ 
(e.g., Windows NT | 
Server) are memory 
hogs. Internet file 
servers will function 
adequately with 32 MB | б 

of RAM, but additional i- | rr =" 
memory will benefit [т Р T 

certain network 
configurations. All the 
systems tested support 
up to 1024 MB of RAM, 
except for the Gateway 
P5-120XL, which 
expands to 12B MB. 


PCISLOTS- 

At 33 MHz, a PCI 
[Peripheral Component 
Interconnect) local bus 
ls more than 16 


/ 
ETHERNET ADAPTER ' 
ISA adapters operating at 10 MBps are adequate for most applications, but 
100-MBps Ethernet adapters are now available, Adding a second network 
adapter boosts performance and reduces the network load in certain 
environments. If your only link to your clients Is through a slower [e.g., Т1) 
line, your Ethernet card won't affect overall performance very much. 


proprietary AIX (Advanced Interactive Executive) 
OS, could not run all our benchmarks (see the text 
box "IBM C10 Reaches the Saturation Point" on page 
136), so it wasn't included in the overall ratings. 

Although many vendors are advertising RISC prod- 
ucts designed for use as Internet file servers, only a 
few wanted their products to be included in a head- 
to-head comparison. We were surprised that some of 
the heavyweights in the RISC field—including 
Digital Equipment, Hewlett-Packard, NEC, and Sun 
Microsystems—declined to send us their products for 
review. 

Other products, meanwhile, were simply not ready 


ILLUSTRATION: BRUCE SANDERS © 1995 


. POWER SUPPLY 

' Many of today's power supplies 
accept variable AC input from 
90 to 240 V, a convenient 
feature for international use. 


me һ CPU 


of under $10,000, SAG. — | 
SFT Alpha represents a true value 
among the RISC class, The unit, with its <= 
Alpha 21064A processor and SCS! Wide h 
‚ drive subsystem, offers excellent Intemet: 
Server performance, The system features an `- 
upgradable Aspen Alpine mothe 
‘Supports up to 1024 MB of R 
storage expansion will never be a p 
| | dai 
lable to supplement S.A.G.'s industry. | 
‘standard one-year warranty. PAGE 136 
jes: D "HS 


Any server should include 

a CD-ROM drive for loading 
the system software and add- 
on utilities. 


7 DRIVE BAYS 
You need available drive bays 
to upgrade a server's mass- 
storage capacity. Purchase a 
tower configuration if mass- 
storage capacity is a concern. 


Internet file servers containing Intel's 120-MHz Pentium processor are 
cost-effective alternatives to RISC technology for light to moderately heavy 
loads. High-traffic servers require workhorse RISC processors, such as 
Digital Equipment's Alpha 210644 or the Mips R4600. To upgrade the 
DeskStation Raptor 3 to a next-generation processor or to a new family of 
RISC processors, you can simply swap CPU modules, 


for testing. For instance, we tried to include the In- 
tegrix IGS 5 in this review. This slimline system fea- 
tures an 85-MHz Sun MicroSparc II processor and 
shipped to the NSTL lab configured with Solaris Unix 
1.2 and OpenWindows. While running our FTP bench- 
marks, the unit repeatedly failed; even with the ven- 
dor's help, we were unable to solve the problem dur- 
ing our test cycle. 

Finally, Apple did not want us to test its Workgroup 
Server 9150 because only beta Internet software was 
available at the time. The Workgroup Server 9150 
features an 80- MHz PowerPC 601 processor and 
comes configured with System 7 software. 
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ON-LINE SOLUTIONS 


BEST FOR THE NET 


spen System’s Alpine 275XS, 
BTG’s AXP275, and S.A.G. 
Electronics’ SFT Alpha use 
identical Alpine Revision B 
motherboards manufactured by Aspen 
Systems. This motherboard contains a 
Digital 275-MHz Alpha 21064A pro- 
cessor featuring a 128-bit internal data 
bus, a 64-bit internal address bus, and 
separate two-way set-associative caches 
(16 KB each) for instructions and data. 
A 2-MB direct-mapped write-back sec- 
ondary memory cache reduces, or elim- 
inates, wait states on memory accesses. 
A flexible system architecture lets 
you upgrade these machines with faster 
microprocessors as they become avail- 
able. In addition to Windows NT, the 
Alpha 21064A processor supports 
Open VMS and OSF/1. System RAM 
expands to 1 GB via 128-MB SIMMs. 
SIMM sockets are relatively accessi- 
ble on the Aspen and BTG units, but 
drive bays obstruct four of the eight 
SIMM slots on the S.A.G. SFT Alpha. 
The SFT Alpha provides overall In- 
ternet-server performance that's near- 
ly identical to that of the Aspen and 
BTG units (see the figure "Internet- 
Server Performance"). However, the 
Aspen and BTG systems, in- 
cluding their monitors, list for 
about $4000 more ($13,810 
and $13,497, respectively) than 


the S.A.G. Alpha and its mon- | “A'S 16 | 


itor. 


DeskStation Raptor 3 wais 22 | 


The DeskStation Technology 
Raptor 3 NT workstation is tar- 


geted for graphics and 3-D an- | нттР16 | 


imation, while DeskStation’s 
UniFlex system, which is iden- 


tical to the Raptor 3 except for | urrp 32 | 


its bezel, is intended to be a 
server. The Raptor 3 is proces- 
sor independent; to upgrade 
it, you simply swap CPU mod- 
шев. 

Our test system was config- 
ured with the 633 processor 
module. This module contains 
a Mips R4600 processor that 
operates at 33 MHz externally 
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The IBM RS/6000 Model C10 PowerPC is based on the 80-MHz PowerPC 601 pro- 

cessor. The 601 features a 32-KB data/instruction Level 1 cache and a 64-bit bus. Al- \ 
though it functions nicely аз an Internet file server, the Model C10 is marketed as a 
commercial server. ж. 

The Model C10's mini-tower chassis provides two bays for hard drives, two bays for | 
CD-ROM or various tape devices, and four Micro Channel slots for communications and 
graphics devices. Our test system was configured with 64 MB of RAM and two 1-GB SCSI 
hard drives. The system ; accommodates up to 256 MB of RAM and 292 GB of hard drive 
storage using sk arrays а and expansion units. An integrated SCSI-2 controller deliv- Н 

ers a data transfer rate of up to 20 Mbps and accommodates up to four internal and © 
two external SCSI devices. Additional standard features on the system include a cD- | 
ROM drive and a Token Ring or Ethernet network adapter. 

To enable us to test the Model C10 as an Internet server, IBM installed its proprietary 
AIX 4.1.1 05 on our evaluation unit (see “Unix with No Excuses” on page 123 fora re- | 
view of AIX). IBM also provided HTTP server software, but we compiled a publicly 
available WAIS ‹ server. 

Тһе Model C10 performed писе on NSTL’s Internet-server benchmarks. For 
any particular number: of attached clients, the Model C10 was capable of processing 

ar erede у якын eaten Unfortunately, 


T 
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We believe the Model С10% failures are due to the server becoming saturated. 
Technical personnel at IBM agreed that we reached a reasonable level of perfor- 
mance, but they suggested that, with finer resource tuning, higher levels of perfor- 
mance—and a a higher saturation point—are attainable. 


Internet-Server Performance 


IBM RS/6000 Model 
|__| Ctb (PowerPC ӨСІ) 


БАС. SFT Alpha 
(Alpha 210644) 


Gateway P$-120XL 
E (120-MHz Intel Pentium) 


DeskStation Raptor 
3 (Міра R4600) 


BTG AXP275 
(Alpha 210644) 


Aspen Alpine 275Х5 
(Alpha 210644) 


Our Internet-server 
benchmarks stress the 
systems’ CPU, disk-handling 
capabilities, and network 
compatibility. Higher numbers 
indicate better performance. 
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and at 133 MHz internally, 
features an integrated FPU, 
and uses separate data and in- 
teger caches (16 KB each). A 
512-KB (expandable to 1 MB) 
two-way set-associative write- 
through cache subsystem is 
integrated onto the processor 
module. 

Our test unit performed 
competitively against its Al- 
pha-based counterparts in 
NSTL’s Internet-server bench- 
marks, and, with its ViewSon- 
ic 7E monitor, it costs nearly 
$3000 less than the Aspen and 
BTG units. 

The Raptor 3 also supports 
Mips R4700 (150-MHz) and 
Alpha 21064A (275-MHz) 
CPU modules. In April, Desk- 
Station Technology announced 
the availability of its Apoca- 
lypse module, which features 
Digital's new Alpha 21164 
processor. The Alpha 21164, 
available in 266- and 300-MHz 
flavors, issues four simulta- 
neous instructions with each 
clock cycle and supports a 
unique 96-KB, on-chip, three- 
way set-associative Level 2 
cache. The Apocalypse mod- 
ule adds another 2-MB Level 3 
cache. Prices start at just un- 
der $15,000 for a high-end 
Raptor 3 configuration with 
the Alpha 21164 processor. 

The Raptor 3's proprietary 
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available. 


S.A.G. Electronics SFT Alpha 


This system takes top honors based on Its performance, expandability, 
and aggressively low price tag. The Digital Alpha-based unit offers over- 
all performance similar to that of the BTG and Aspen systems (all three 
use identical Aspen Alpine Revision B motherboards), but it lists for 
about $4000 less. Our lowlevel testing verified the efficiency of the 
SFT Alpha's dua-headed Seagate ST12450W Barracuda 2 hard drive. The unit's large 
tower chassis supports the most mass-storage options of the group, but keep in mind 
that tower configurations of the BTG AXP275 and the Aspen Alpine 275XS are also 


DeskStation Raptor 3 


You don't have to worry about the Raptor 3 becoming obsolete, thanks to its unique, 
64-bit, PCHike processor slot that lets you upgrade to a next-generation processor or 
to a new family of RISC processors by simply swapping processor boards. The Raptor 
3's tower configuration supports eight 5%-inch mass-storage devices, and you can 
install up to 1024 MB of memory using the motherboard's alght SIMM sockets, The 
Mips R4600-based unit performs a notch below the Alpha-based systems and, in its 
test configuration, costs about $640 more than the S.A.G. SFT Alpha. 


| RUNNER-UP Gateway P5-120XL 


The Gateway P5-120XL proves that systems based on Intel's new 120-MHz Pentium 
processor can work well as Internet servers for light to moderately heavy loads. Given 
Gateway's list price of $4599, including monitor, you can purchase two to three P5- 
120XL units for the price of a single RISC box. Remember, though, that our P5-120XL 
test unit was configured with only 32 MB of RAM and a 1.6-GB enhanced IDE hard drive. 
The system is limited to 128 МВ of RAM, but you can add up to five 3%inch and four 5%- 
inch mass-storage devices. Gateway also offers the longest warranty (three years) of tha 
vendors in this review, and its prices Include one year of on-site service. 


BIOS provides a hardware-in- жи add 
dependent firmware layer to к=) " - - та "Eos 
support certain OSes, such as VEKDOR/MODEL ши) тис Юк ЮП PROCESSOR — (MNT) INTERFACE  RANNG (MONTHS) 
Windows NT. The environ- — gg SAG SrTAlpha | 59595 ААААА ААААА AAAAA Арһа21064А 275  SOSIWide ClassA 12 
ment automatically boots tO рии DeskStatonRaptor3 $10,233 ААААА ААААА AAAAA MipsR4600 193 — FastSCSI-2 ClassA 12 
the appropriate NT installation өзе GatewayP5-1200L — 54599 А AA AAAA = InfelPentum 120 IDE ClassB 36 
by sensing which CPU mod- шәп? БТСАУР2%5 51347 AAAAA ААААА AAAAA Ајрһа 21064А 275 FastSCSK2 ClassA 12 
ше is installed. The Raptor 35 — mme АзрепАріпе 27585 51381) ААААА AAAAA AAAAA Alpha21064A 275 SCSIWide ClassA 24 
motherboard features four PCI | 

(Peripheral Component Inter- 

connect) slots, three ISA slots,  tel's Triton chip set, which onthe RISC units) and 256 KB KEY 


and twin SCSI-2 ports. 


Gateway 2000 P5-120XL 
The Gateway 2000 P5-120XL, 
featuring Intel's recently in- 
troduced 120-MHz Pentium 
processor, represents a cost- 
effective alternative to RISC 
technology. Although the unit 
cannot match the performance 
of the high-revving RISC sys- 
tems, it costs almost $5000 less 
in its test configuration than 
the least-expensive Alpha sys- 
tem, the S.A.G. SFT Alpha. 
The P5-120XL features In- 


provides performance benefits 
over previous Pentium chip 
sets, including increased band- 
width from the PCI bus to sys- 
tem memory and support for 
newer memory technologies, 
such as pipelined burst and 
EDO (extended data out) 
memory. However, the Triton 
chip set doesn’t support parity 
memory, which rules out us- 
ing the P5-120XL as a mis- 
sion-critical file or applications 
server. Our test model was con- 
figured with 32 MB of EDO 
memory (compared to 64 MB 


of pipelined burst SRAM (sta- 
tic RAM). Through IDE PIO 
Mode 4 support, the Triton 
chip set increases the path be- 
tween the system's 1.6-СВ en- 
hanced IDE hard drive and the 
processor, boosting data trans- 
fer rates and lowering access 
times. 

Standard features of the P5- 
120XL include a quad-speed 
three-CD changer, an Ensoniq 
16-bit sound card, Altec Lans- 
ing’s ACS three-piece speak- 
er system, a 17-inch Gateway 
Vivitron monitor, and an ATI 


Ratings from 1 to 5: A is the lowest; 
AAAAA is the highest. 


Mach 64 video card with 2 
MB of RAM. An integrated 
14.4-Kbps fax modem with a 
telephone-answering device 
is also standard. Gateway's 
tower configuration has the 
ability to accommodate up to 
four 54-inch and five 34-inch 
mass-storage devices. Four 
SIMM sockets are conve- 
niently placed on the mother- 
board and accept a maximum 
of 128 MB. 
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Components of a WWW Site 


How the W WW Is Put Together 


oday the WWW (World Wide Web) is the hottest ex- 
ample of distributed information and electronic pub- 
lishing. It can be simultaneously global and local, 
complex and easily extensible, and corporate and per- 
sonal. The basic tools and organization allow anything from 
a simple one-site setup to a link to the worldwide commu- 
nity. 

The WWW is based on the concept of Aypertext—docu- 
ments with links to other documents, which lets you follow 
related ideas from one place to another. In some sense, it's an 
extension of linked help files. Instead of being bound to one 
file, documents can be spread across files, and even across 
computers. For example, if you're writing a document and 
want to create a link to something on a computer at some 
other site (even at another company, university, and so on), you 
just tag your hot spot with the name of the remote computer 
and the file. The figure "Linked Documents" at right shows 
how some hypertext-linked documents can be connected. 

Even more powerful is the concept of the form, which is, in 
essence, a dialog box with check boxes, radio buttons, pull- 
down menus, and fields for editing. As an author, you de- 
sign a form with the desired buttons, menus, and so on. You 
also write a program (in virtually any programming language), 
called a CGI (Common Gateway Interface) application, to 
handle the input—filling an order, adding a reader's name 
to a mailing list, looking up information, whatever you want. 

At this point, yov’ ve created an interactive publication. А 
subscriber reads your pages and fills out your form. Your 
program then does something with the form's data, and you 
create a new page for the subscriber based on that data. 

But how does it work? A fully functional WWW relies on 
three components to function together seamlessly: your com- 


puter (and its software), a set of network links, and one or 


more other computers acting as servers (see the figure “Com- 
ponents of a WWW Site" below). 

A WWW setup functions similarly. On your computer, 
you use what's known as a browser to view published pages, 
regardless of where the pages are physically located. Each 
hot spot in a document knows the name of its associated file 
and on which computer (i.e., server) that file is stored. When 
you select the hot spot, the browser goes across the network 
to the server, asking the serv- 
er for the file. The server re- 
sponds with the file, and the 
browser proceeds to display 
the information. 

The name of the computer 
The network, and the file are combined into 
transferring information | something called a URL (uni- 
form resource locator). A typ- 
ical URL might be something 
like http://s /byte.html, which 
says to retrieve the file byte 
.html from the server sl us- 
ing a method called Hyper- 
text Transport Protocol, or 
HTTP. URLs support several 
other transport protocols, in- 
cluding Gopher and FTP. 

The four main tasks in- 


Your computer, 
Ша information 


Some information servers, 
providing Information 


A fully functional WWW site requires 
a computer (with software), a set of 
network links, and servers. 
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Linked Documents 


Shakespeare's Tragedies 


Death was common in many cf Shakespeare's 
plays. Macbeth and Romeo and Juliet, for 


Romeo and Juliet 

One of Shakespeare's major... 
. .» film versions were produced by Zeffirelli, . . 
Macbeth " 
Set in medieval Scotland, Macbeth . . 


іл Polanski's film version of Macbeth, . 


Shakespeare on Film 


Many of Shakespeare's tragedies have been 
filmed by directors such as Welles, Olivier, 
Zeffirelli, and Polanski... . 


Hypertext links let you navigate across documents (and WWW sites) by clicking on highlighted terms. 


volved in completing the WWW publishing cycle are set- 
ting up a network, the server, and the browsers on the users’ 
workstations, and, finally, creating the pages and forms-pro- 


cessing programs. 


x TECHN GLOSSARY 


Archie — 

A software too! for finding files stored 
on anonymous FIP servers. ҒТР sites 
are regularly Indexed by title and key- 
word, and ‘Archie searches these 
indexes for files based on your search. 
criteria. 

-. A security barrier, consisting of one or 
more routers capable of accepting, re- 
Jecting, or editing: transmitted informa- 
tion, placed between: an. organization’ 5 

“intemal network and: à connection to 
the intemet. 


ТТР (file transfer protocol) 

A protocol used to transfer files be- 
-tween Internet sites located across 
: TCP/IP networks. 


A hierarchical text 
database that makes 4 


menus of material available over the 
: Intemet. Gopher is a client/server. 


application that lets surfers drill down - 


through a hlerarchy of descriptions, 
narrowing the. search until you E the 
‚ document you need. 


HTML (Hypertext Markup Language] 
A coding language used to create һурег- 
text documents for use on the WWW. 


НТТР (Hypertext Transport Protocol) 

A protocol for moving hypertext files 
across the Intemet. Requires an НТТР 
client program on опе end and an НТТР 


server: program on the other.. HTIP is | 


the most important protocol used by T 


the WWW. 


S-HTTP {Secure Hypertext Transport : 
Protocol] 

A transaction protocol for the Interet К 
that creates secure channels. atthe 
application layer. 


SLIP (Serial Line Internet Protocol) | 
A standard for using aregulartele — | 
phone line (a serial line) anda: modem $ 


_-to.connect a computer. as an. Метей. m 


site. SLIP is gradually being replaced by 


i another staridard protocol, called PPP 


{Point-to-Point Protocol), that encapsti- 


“|8165 transport protocols. ш (арады ? 
packets. 


URL (uniform resource locator) E 
A uniform method of. specifying Ne. 
different documents, network occ 
sources, and media reside an те | 
Intemet. 


WAIS (Wide Area Information Servies) a 


A document-database server ‘that: abc 


lows the Indexing of huge ‘quantities of 
information and then. making those in 
dexes searchable across networks, | 
such as the ітете | 


WWW (World Wide Web) - E 
A network of. servers that use HTTP. to ; 
tink documents across the Intemet. The | 
WWW connects Gopher, FIP, and WAIS 

Servers, making: them ee to $ 
the end user. Е 


“We recommend the Action AX. P275 as 
an excellent all-around NT workstation." 
BYTE Magazine, March 1995 


“WHOOSH!” 
Windows Magazine, March 1995 


\ MN 


ДШ “АХР275 streaks from the gate, shatters 
M ЖМА UN records, the stopwatch" 


Government Computer News, February 6, 1995 


"Alpha cleans Pentium's clock" 
Windows Sources, February 1995 


"As good as it gets if you need speed" 
PC World, February 1995 


“The Action AXP275 runs NT at full 
throttle" 


PC WEEK, November 7, 1994 


"The AXP275 offers the fastest Win32 
performance we've seen..." 
Windows Sources, February 1995 


"Every component of this computer is 
representative of the best technology 
available.” 


PC World, February, 1995 


The World’s First Personal 
SuperComputer (PSC) 


BEL" i by Digital and Microsoft, Graphics by 
Sk i to the Capable of peak execution rates of 555 Powered by 
m a à ае the MIPS, its performance is equivalent to | Nokia and Number Nine, Storage by Hewlett 


wx" ВТС AXP275 RISC a supercomputer. Imagine what you can Packard and Toshiba, Networking by Cogent 
PC-the first PersonalSuperComputer. do with this much computing power! а | 
The PCI-based А1рһа System from With Microsoft® Windows NT™ Microsoft: NOKIA y 
PIDE inus Ағ, араны» installed, the BTG Alpha AXP275 Ley | 
Alpha 21064A 64-bit microprocessor, provides the same familiar user | РУ 4 = NUMBER NINE 
with a cycle time of 275 MHz—the interface as the MS Windows operating É . as COGENT eet 
fastest processor available today! system, and runs MS DOS and ull 16- : lig i ta] карабы 
bit and 32-bit Windows applications. т TOSHIBA PACKARD 

BTG AXP275 Advanced System BTG AXP275 Basic System i m—— 

• Windows NT Workstation 4 • Windows NT Workstation 1-800-237-8931 
| • 64-bit 275 MHz RISC PC е 64-bit 275MHz RISC PC 

е 64MB RAM | e 32MB RAM 

е 2MB Secondary Cache * 2MB Secondary Cache 

е 2 GB SCSI Hard Drive e 1 GB SCSI Hard Drive 

• Quad-Speed CD ROM • Quad-Speed CD ROM 

е 3 PCI, 3 ISA Expansion 51015 • 3 PCI, З ISA expansion slots л зә oy 
| • 21" Nokia Display .25 1600 x 1280 • 17" Nokia Display .25 1600 x 1280 

е 4MB 64-bit PCI Graphics Accelerator е AMB 64-bit PCI Graphics Accelerator 

i INCORPORATED 
1768 Old Meadow Rd., Малым mms -— 
^ 7 . 9-4228 Р, TA 

quseque ерлер UNE ter iet MN lal innen << 
екқұйетесі лит а ¥ М” ars пакетна Of Te 
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c tested four RISC (Alpha 

and Mips) platforms, along 

with a system featuring In- 

tel's top-of-the-line 120-MHz 

Pentium processor, to determine how 
well each functioned as an in-house In- 
ternet server. Configuring all the sys- 
tems as Internet file servers lets us com- 
pare systems that do not have the same 
basic OS, or even comparable hardware. 
This Internet-server methodology 
stresses the systems' CPU, disk-han- 
dling capability, and network compati- 
bility; FPU and graphics performance 
is not a factor. Testing does not involve 
modem or serial transmission. We be- 


lieve that a 28.8-Kbps phone line рге- | 


sents too much of a bottleneck to ade- 
quately stress these high-end systems. 


TEST CONFIGUR'ATION 


We tested uniprocessor systems con- 
figured with a minimum of 64 MB of 
system RAM, at least 2 GB of SCSI disk 
storage, a single 10Ваѕе-Т Ethernet port, 
and a CD-ROM drive. All test units met 
this specification except for the Gate- 
way P5-120XL (which had 32 MB of 
RAM and a 1.6-GB hard drive). 

As Internet service providers, the test 
systems were configured with an OS ca- 
pable of functioning simultaneously as 
an FTP, WWW (World Wide Web), and 


` WAIS (Wide Area Information Service) 


server. All the systems were configured 
with Windows NT Server 3.5. 

Our test-bed included eight Dell Di- 
mension/P75 systems, each equipped 
with a 75-MHz Pentium and configured 
with 24 MB of RAM and Intel 10-Mb 
Ethernet adapters. Windows NT Work- 
station 3.5 was installed on each client, 
which, in turn, was connected to the In- 
ternet server's lOBase-T port over twist- 
ed-pair cable. Each workstation was ca- 
pable of running multiple NT sessions to 
simulate a much larger test-bed (up to 32 
simultaneous clients). 


INTERNET-SERVER 
TESTS 


Our system benchmarks are based on 
real-world applications and stress the 
processor, disk, and video components. 
Servers are subject to different demands, 
placing more emphasis on the disk and 
network components. The processor and 
memory serve mainly to cache common- 
ly used disk pages and shuffle requests 


HowWe Tested 


between the network and disk systems. 

Different network setups and different 
data organizations place different load 
patterns on a server. For example, HTML 
(Hypertext Markup Language) files tend 
to be small, averaging around 11 KB; 
typical GIF-image files are larger, av- 


eraging around 14 KB. Compressed files 
sent via FTP are significantly larger still, 
averaging around 120 KB. 

File access patterns also differ. The 
topmost pages in a WWW tree, for in- 
stance, are accessed more frequently 
than the lower pages, since most ac- 


; reading the page or linking to pages - 
| on another site. More commonly, 


pe that you've. already seen. Even if we 
. assume twice that access rate, а 


users are connected over a high- 


A HEAVY LOAD TO CARRY 


The NCSA (National. Center for Supercomputing Applications) has determined that a a 


www (World Wide Web) surfer waits an average of 5 minutes between page re- | 


ЖЕ quests. During that time, many other things can be happening. Li you're on а slow con- > 
nection le.g,a 14. 4-Kbps modem), 


for instance, you might be trans- 
mitting the file. Or you might be 


Balance of Network/Processor Loads 


you're turning through cached pages 


single real-world client requests a 
file every 24 minutes, which trans- 


. lates into a ‘processing rate of 0.4 U 40 0 Sh 4D uo eo 19 "M 
transactions per minute. | 


Under heavy РТР activity, the server's work Is balanced 
A typical Alpha system | can Pro- | between network-servicing and processing chores. But 


. cess many requests from many typ- | as the server tends to НТТР and WAIS activity, the 


ical www users. But unless all your | processor becomes the chief performance constraint. 


speed network (e.g, fast Ethemet or T3), your network connection becomes saturated T 
long before your server does. An underloaded server is able to absorb new tasks 


_ without suffering a significant amount of decay in its transaction-processing rate. 


Such a server is able to, for example, transfer 100 files almost as quickly as it can 


- transfer 50 files. On an unloaded server, the transaction-processing rate increases al- 


most as quickly as the load does. When a server becomes saturated, however, dou- 
bling the. load will double the amount of time it needs to perform its task. As. the 
load gets larger, the server becomes supersaturated; and the transactlon-processing 
rate drops sharply. 
The figure “Balance of Power: Network/Processor Loads” above shoes the effec- 2 


tive network utilization and processor time of the S.A.G. SFT Alpha server on three of 
| our tests. А heavy FTP load simultaneously stresses the CPU and the network link. The 
НТТР figures indicate a much lower network load, Ahon the processor-utilization з 


rate remains relatively high. — 

Another factor to consider is the. rate at which clients request information; a high ; 
transaction rate le.g., HTTP 32) indicates that clients will spend much time con- 
necting and disconnecting for data transfer operations. А low transaction rate (e.g., - 
FTP 16) indicates that the server will spend more time transferring data and less. 
time opening and closing connections. | i 

Uuder the ETP test; the processoF aad tie nebwork Dave a balanced load: In the HTTP 
test, the processor is loaded more heavily than the network, indicating that opening 
and closing connections represents a significant amount of the work. (| 

The WAIS test represents an intermediate point. During times of almost no disk 
activity (e.g., when the WAIS database is cached), significant processor utilization, or 
low network use, the chief constraint is the processor, and its time is. spent in WAIS | 
searching and network-connection processing. So, for WAIS and HTTP activity, pro- 
cessing power becomes an important criterion when selecting an Internet : server. = 
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cesses involve a few central pages. In an 
FTP-based model, files can be evenly re- 
quested from any point in the directory 
tree. This is a reflection of the minimal 
amount of interdependence among files. 

This means that servers that cache files 
and directories are affected differently by 
WWW and FTP loads. Top-level files and 
directories are more likely to be cached 
and rerequested under a WWW load than 
they are under an FTP load. An FTP-ori- 
ented server can manipulate larger files 
and will perform better if it can read and 
buffer large segments from the disk. 

Unlike processing with WWW and 
FTP, WAIS processing places a signifi- 
cant load on the processor. Under WAIS 
testing, an on-line database of information 
is searched for records that match a key- 
word-based request. The index is fairly 
small and is easily cacheable. 

We built a mixed set of files of differing 
sizes based on statistics from the NCSA 
(National Center for Supercomputing Ap- 
plications, Urbana, IL). The data from the 
NCSA summarizes the usage patterns at 
its own WWW/FTP site, including aver- 


age file sizes of various types, ranges of 
sizes, and ratios of binary data to text data. 

To create the file sources, we con- 
structed three separate directory trees on 
each server. The FTP tree held over 2100 
files in 21 directories (for a total of 252 
MB of data), the HTTP tree had 8700 files 
in 121 directories (112 MB of data), and 
the WAIS tree included over 6195 files in 
30 directories (9 MB of data). The WAIS 
indexes were typically about 8 MB in size. 

We specified three server-load patterns, 
each emphasizing a different form of serv- 
er use. Our FTP load represented the kind 
of load a server might see when it's used 
primarily as an FTP server with limited 
WWW support. This type of load is typi- 
cal of a file-archiving site. The HTTP load 
represented a server primarily involved in 
HTTP servicing, which is typical of elec- 
tronic publishing. And our WAIS load con- 
sisted of 50 percent HTTP requests and 
50 percent WAIS requests, which is typi- 
cal of a system supplying WAIS through a 
WWW user interface. 

We varied the number of active clients 
(FTP tests are repeated with 16, eight, four, 


and two active clients; we added a test 
with 32 clients for the HTTP and WAIS 
suites), increasing the client base until the 
server was saturated and could no longer 
respond to the client demand. When a 
client could no longer open a connection to 
the server to request or receive data, we 
declared the server to be saturated. 


Contributors 


Siva Kumar, Technical Analyst/NSTL, specializes 
in hardware and NOS (network operating system) 
testing. 


Anthony J. Lennon, Project Manager/NSTL, 
conducts reviews of systems, notebooks, and 
peripherals. 


Stephen Platt, Ph.D., Manager of Unix Develop- 
ment/NSTL, directs testing of Unix hardware and 
software, Windows NT, graphical systems, and NOSes. 
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A RECOMMENDED WWW SERVER CONFIGURATION 


A transaction-processing rate of 4000 pages per minute. translates. 
into an effective throughput of 1.4 million pages per day. However, the 
total number of requests is not the real issue when planning a serv- . 
er configuration, Instead; you should. plan for dealing with the реак | 
- request load and the peak connection rate. Another consideration is“ 
how) your network handles the data load. If your client stations are cor 
nected mostly through slower ports (e.g., 56-Kbps links of 14.4- — 
Kbps modems), the outgoing ports. will be à constraining factor, not. 


how fast your disk and processor are. 


How many users should you expect? A recently. published. paper from 
| the NCSA: (National Center: for Supercomputing Applications) stud 
. led the load patterns on its own WWW servers, which are probabl 

among the most heavily used servers on the Intemet. They € are su 
ject to a "typical maximal" load оѓ approximately 600 files per minute. . | 

Unfortunately; this study does not describe what classes of links. ~ 

the client stations were using. Although the NCSA site has an inter - 
nal FDDI (Fiber Distributed Data interface) network and ап extemal T3 = 
link, slower clients cannot receive data as quickly as- faster: ones. - s 
can, which then delays how quickly they can request subsequent | S 
pages. In effect, the ability tó ship data quickly to a large number of 7 

slower links means that the site can support a greater number of com — 


par factors: 


to expand). 


current users than if the clients were all connected on faster lines. 


Another busy site of interest is www.playboy.com. Playboy esti- -. 
mates that it services 800,000 requests per day: ang turns away at id { бе 


least another 800,000. 


Not many. sites experience me Kinds of loads placed on the NCSA А 


fectively. 


: “and Playboy sites, however. Most sites providing services across the 
Internet can expect loads on the order of thousands of packets per day. 
An in-house site, even at a corporate headquarters supporting hun- 
dreds of people, should expect a significantly smaller load. ; 

Е So, when: you рап} your: server, consider the. ш four и ud 


а Ош сап ой кейе и чы ы: sure cor : 


p habits iof your clients: Do they d do a к of indexing М. ; 
{stressful to the server's CPU)? FTP transfer (balanced be- 
the disk and network, with the CPU used to transfer data]? Or WWW- 
style (World Wide Web) processing (more work for the CPU, but a lot of net- 
work-port servicing}? 


| storage requirements of your. data. This Tnm affects your 
of disks SCSI for many gigabytes, but you can probably get away with 
if your data is measured in hundreds аини Ja doe ч 


access patterns of your clients. HTML (Hypertext Markup. со) 
i WAIS. (Wide Area Information Service] users are helped by а lot of. . 
mary memory. Random FTP access doesn't employ a memory cache ef- 5 
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Make your Macintosh an 
Internet server and a UNIX 
workstation. 


Machen is a Berkeley System with UNIX net- The UNIX software development 
BSD UNIX that runs on working and software system includes the GNU C and 
the Classic to the Power development tools. The C++ compilers and libraries to let 


Macintosh/UNIX integra- you create new applications or port 
tion is so strong that you existing ones. The Motif toolkit and 
"8 canevenuse Mac programs suite of X clients and X client 
easy-to-use applications 4 & utilities on UNIX data, libraries make developing distributed 
that make Macintosh one { and UNIX programs & applications a breeze. 
of the most personable utilities on Mac files. 
computers around, you get ek adii ede And MachTet’s full 
a MACH-based UNIX with access them by double clickingas | internet protocol support 
pre-emptive multitasking. "7:029 lets you use your Mac as 
MachTen’s strength lies in the way a domain name server, IP router, POP 
it extends the Macintosh Operating mail server, or Web server. 


Macintosh, including 
PowerBooks and Duos! 
So in addition to all of the 


Access network resources === ada -— 

using the power of TCP/IP. esp: A 
Telnet, ftp, rlogin, or Xterm Files and directories can be viewed on disk | 
connections are possible using the Macintosh Finder or the more versatile 
using Machten, UNIX commands. 


And Tenon's high performance 
X Server lets you use your Macintosh 
or Power Macintosh as an X terminal. 
Join the many satisfied users of 
proven, reliable Mach™" UNIX, and 
e start turning all of your Macs into 
open systems today! 


For more information, or to order 


Call 1-800-6-MACH-10. 


p Internet: info@tenon.com 
ч i http: //www.tenon.com 
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3:0 The S.A.G. SFT Alpha, Aspen 
М “tl Alpine 275XS, and BTG 


T pee port that lets technicians 
perform component-level maintenance and 


diagnostics via modem. Thus, you can receive 


remote diagnostics on your system even in the 


The SFT Alpha nas a swinging door 
on the front of the chassis that prevents 
you from inadvertently turning off or 
resetting the system. It also includes a 
removable SCSI hard drive that's 


protected with a keylock. The large tower 
chassis is mounted on four rollers, 
enhancing the file server's mobility. 


event of a complete system shutdown. 


The Gateway P5-120XL comes with a quad-speed CD 


changer that lets you load up to three CDs into the unit and 
switch among them without handling 
them. The CD changer supports 
multisession Kodak Photo CDs as 
well as XA (Extended Architecture) 
format and includes a headphone 
jack, volume control, play/pause 
controls, and a skip function. CD-ROMs 
are becoming a necessity on file servers 
for loading system software and utilities. 


The Aspen Alpine 275XS, 
BTG AXP275, and S.A.G. 
SFT Alpha each use identical 
Alpine Revision B motherboards | Ш 
manufactured by Aspen Systems. |! 
The board’s processor, with its — | 
large heat sink and fan, extends es 
nearly 2% Inches from the motherboard and potentially obstructs | 
two of the motherboard’s three PCI (Peripheral Component 
Interconnect) slots and one of its three 16-bit ISA slots, depending | 
оп the size of the adapter. 


SUPPORT A SAFE INTERNET: SECURE YOUR SITE | 


Transmitting sensitive information, such as 
credit-card numbers or corporate financial 
data, across the Internet can be risky. By 
default, data that’s sent across a TCP/IP 
network is transmitted as raw data. Thus, 
any clever thief can read the information 
as it’s being sent, create fake data requests, 
and forge responses. With the prevalence of 
HTML (Hypertext Markup Language) forms 
and the development of publicly accessi- 
Ме Internet banking, Internet security has 
become a particularly sensitive issue. 
Another equally vital consideration is the 
security of data on the client and server 
sites. Allowing external-site access to your 
server implies that people outside your site 
will have at least limited access to your file 
systems. Merely existing on a global net- 
work lets outsiders steal your data. 
Finally, both user and provider must con- 
sider the problem of confirming that the 
other person is who he or she claims to be. 
Just as a server wants to confirm that per- 
sons ordering a service are who they claim 
to be, users need to confirm the sites to 
which they send sensitive information. 
Three main techniques can secure serv- 
er sites and data transmissions: firewalls, 
encrypted transmissions, and user/server 


authentication. When you install a firewall, 
you set up a single computer or a router 
to act as a filter that stands between all 
internal and external transmissions and al- 
lows only certain types of data to pass from 
one side to the other. An insecure site might 
allow almost anything to pass through; a 
more secure site can restrict transmissions 
to mail or nonanonymous ҒТР. Ports through 
a firewall can be either absolute (allowing 
everyone, or no one, to go through) or user- 
words to go through). - 

Encrypted transmissions encode data 
transmissions. S-HTTP and SSL have been 

proposed as alternative methods of encod- 
ing transmitted data. S-HTTP provides en- 
cryption services to WWW browsers, while 
SSL provides security and encryption ser- 
vices to any application at the socket, or in- 
tercomputer communications, level. 

Two common encryption techniques are 
public-key (e.g., RSA) and private-key le.g., 
DES) encryption. Public-key encryption lets 
you broadcast an encoding key while main- 
taining a private decoding key. You can en- 
crypt a message with the public key; how- 
ever, without knowing the private key, the 
recipient can't effectively decrypt the mes- 


AUGUST 1995 


sage. "Signing" a message is also possi- | 
ble: If you encode the message with your ` 
private key, someone can decode it with .: 
the public key, which proves. that it was - 
you who actually sent the message. | || 
With private-key techniques, on the other | 
hand, the sender and the receiver must | 
share key information. While a public-key  : 
system allows the transmission of public ` 
keys across unsecured paths, letting you ` 
secure a channel by passing the public key, j 
it's slower than private-key encryption. | 22 
A combination of public- and private-key . 


transmission is normally used to create se- | 


cure channels. Public-key encryption is of- 
ten used to sign and transmit private keys; 5 
the private keys are used for the bulk of | 
the session to improve performance. - E 
Finally, authentication confirms the iden- 
tity of a user or a server. At a simple lev- 
el, this can be done with the use of pass- 
words and user IDs. More complex . · 
schemes allow you to store a dig- | . 
ital signature that identifies 
the server site; the browser 
software must then re- 
quest, compare, and 
verify the гештей 
signature. ; 
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ROLL CALL OF SERVERS TESTED 


FEATURES CONTINUE ON PACE 146 


ASPEN SYSTEMS вте DESKSTATION TECHNOLOGY GATEWAY 2000 $.A.6G. ELECTRONICS 
MODEL ALPINE 215Х5 AXP275 RAPTOR 3 P5-120XL SFT ALPHA 
Test-configuration price (without monito) 512,911 $11,497 $9674 $3960 $8199 
Test-configuration price (with monitor) $13,810 $13,497 $10,233 $4599 $9595 
FTP rating 10.0 98 9.3 2.4 10.0 
HTTP rating 10.0 98 9.8 65 99 
WAIS reting 99 99 87 88 104 
PROCESSOR 
Manufacturer Digital Equipment Digital Equipment Mips intel Digital Equipment 
Model Alpha 21064A Alpha 21064A R4600 Pentium Alpha 21064A 
Speed (MHz) 275 275 133 120 275 
Cache-bus speed (MHz) 275 275 66 60 276 
Memory-bus speed (MHz) 275 275 33 60 275 
internal data bus (biis) 128 128 & 64 128 
intemal address bus (bits) 64 64 36 32 64 
External data bus (bits) 32 32 64 64 32 
Extemal address bus (bits) 32 36 64 32 
Instruction cache (KB) 18 16 16 8 16 
Instruction-cache associativity Two-way Two-way Two-way Two-way Two-way 
Data cache (KB) 18 16 18 8 16 
Data-cache associativity Two-way Two-way Two-way Two-way Two-way 
Voltage 33 33 59 33 33 
SPECint92 189 189 94 МА 170 
SPECint92 estimated? e e ө МА о 
8РЕСІр92 290 264 73 МА 290 
SPECip92 estimated? о о o МА 9 
Maximum number of processors 1 1 1 1 1 
Number of processors in test system 1 1 1 1 1 
SECONDARY PROCESSOR CACHE 
Standard (KB per processor) 2048 2048 512 256 2048 
Maximum (KB per processor) 2048 2048 1024 256 2048 
Total installed In test system (KB) 2048 2048 512 256 2048 
Speed (ns) 17 17 17 15 1? 
Write policy Write-back Write-back Write-through Write-back Write-back 
Associativity Direct-mapped Direc-mapped Two-way Direct-mapped Direct-mapped 
SYSTEM RAM 
Standard amount (MB) 64 64 18 16 64 
Amount in test system (MB) 64 64 64 32 
Maximum amount (MB) 1024 1024 1024 128 1024 
Speed (ns) 60 60 70 60 50 
Built-in error-correction coding ө ә о ә е 
Memory architecture Interleaved Interleaved Interleaved Paged Interleaved 
EXPANSION BUS 
Architecture ISA ISA ISA ISA ISA 
Locai-bus architecture PCI PCI PCl/proprietary PCI PCI 
EXPANSION SLOTS 
16-bit ISA 3 3 3 3 3 
32-bit local-bus PCI 3 3 4 4 3 
32-bit local-bus VESA 0 0 0 0 0 
AVAILABLE EXPANSION SLOTS 
16-bit ISA 2 2 1 1 2 
32-bit local-bus PCI 1 2 3 2 1 
VO PORTS 
Serial 2 2 2 2 2 
UART type 16550 16550 8250 16550 16550 
Parallel Bidirectional Bidirectional Standard/unidirectional Enhanced Standard/unidirectional 
PS/2 mouse € (with adapter) € (with adapter) о 9 € (with adapter) 
Ethernet adapter model ЗСот 3C503 (5А) 3Com 3C509 (ISA) 3Com 3C509 (15А) SMC 8432BT (PCI) ЗСот 3С509 (5А) 
Ethemel connectors 92-45, BNC, AUI RJ-45, BNC, AUI RJS, BNC, AUI FHS, ВМС RJ45, BNC, AUI 
Fast 5С5І-2 on motherboard © о о о e 
IDE o о © о о 
Enhanced IDE о о о ә О 

Е ч 

Powet-on password е е о о О 
Setup-ulility password e ө 9 e о 
Keyboard lock О о ө о ө 
@- BYTE Best. @ = yes; О = no; N/A = not applicable. 
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Ехрегїепсе Integrix. 
Affordable. Powerful. Upgradable. 


Award-winning Integrix offers the SWS5 SPARC Compatible 
workstation to lift you to new realms of performance. On 
technology's cutting edge, Integrix remains an industry price 
and performance leader for world-class workstations, 
peripherals and graphics boards for SPARC networks. 


Users report that the SWS5s deliver stability and performance 
in business critical applications. 

Why settle for less? The modular SWS5 is a quantum leap | 
forward in function and value, and, easy to expand and 
upgrade with plug-in boards. 


Here are 7 crucial features your SPARCalike 5 
should have on board. | 


Integrix SWS5 Workstations 


Standard Features 
* 5 SBus slots 


* Internal CD-ROM drive, floppy drive "s 4 | D 0SSI b { | ities 


and two hard disks 
* Full AFX Bus support 
* 16-Bit audio 
* Cool zero footprint SS5 chassis 
* 100% SPARC Compatible 
* One year warranty 


More features, more slots 
and more affordable. 

Simply stated, the SWS 5 
| outperforms the competition. 


| = 


infegrix 


Engineered by Fanatics 


Corporate Headquarters 
1200 Lawrence Drive, Suite 150 
Newbury Park, California 91230 
Tel: 800-300-8288 / 805-375-1055 
Fax: 805-375-2799 

Email: sales @integrix.com 


Asia 

Beijing, P.R.China 
Tel: 861-257-0018 
Fax: 861-257-0018 
Seoul, Korea 

Tel: 2-515-5303 
Fax: 2-515-5302 


OEMs and VARs - expand 
1 your horizons with /ntegrix 
|, | peripherals, base systems 

1 and graphies cards. 


1993 Inteyrix. Inc. Integris and the Integrin Togo are registered tridemarks 
and SEC. SGX. TOX, SWS and SSC anc trademarks of перга, Inc. AU other 


trademarks mentioned are n propery ol their respective companies. 
Circle 78 on Inquiry Card. rain 
quiry Manufaetured in USA. Inremationalls supporta. 
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ROLL CALL OF 


SERVERS 


TESTED 


ASPEN SYSTEMS BTG DESKSTATION TECHNOLOGY GATEWAY 2000 $.A.6. ELECTRONICS 
ALPINE 275XS AXP275 RAPTOR 3 P5-120X1 SFT ALPHA 
HARD DRIVE 
Number of drives 1 1 2 1 1 
Manufacturer Seagate Seagate Conner Westem Digital Seegate 
Hard drive model 32550W ST2400N CFP 1080S Caviar 31600 ST12450W Barracuda 2 
Total hard drive storage capacity (GB) 2 2 2 16 21 
Interface (IDE/SCSI) SCSI Wide Fast SCSI-2 Fast SCSI-2 IDE SCSI Wide 
Local-bus interface о о ә е е 
Controller manufacturer QLogic NCR AMD Triton QLogic 
Controller location PCI Motherboard Motherboard Motherboard PCI 
Controller standard cache size (MB) N/À N/A N/À 128 KB N/A 
Controller cache size in test system (MB) МА N/A МА 128 КВ МА 
Controller maximum cache size (MB) МА МА МА 128 KB МА 
AVAILABLE DRIVE BAYS 
Tota! 3:-inch drive bays 2 1 0 5 0 
Total 5X-inch drive bays 3 3 8 4 10 
Number of 31-inch drive bays 0 0 0 1 0 
with external access 
Number of 5X-Inch drive bays 3 3 4 4 8 
with external access 
Available 3%-inch drive bays 1 0 0 3 0 
Available 5x-inch drive bays 1 1 4 3 7 
CD-ROM 
Drive manufacturer Toshiba Plextor Chinon Torturi Sony 
Drive model XM-3501TA2564 PX-4XCH 535 CDR-31G CDUSSS 
Disc loading Cartridge Cartridge Cartridge Cartridge Drawer 
Speed x4 x4 2 х4 ә 
Average access time (ms) 150 235 280 250 220 
Estimated maximum throughput (KBps} 584 600 300 600 300 
Buffer size (KB) 256 256 256 256 256 
Interface SCS! SCSI SCSI IDE SCSI 
POWER SUPPLY 
Power-supply output rating (W) 270 270 300 145 270 
AC voltage 110-250 110-250 115-220 110-240 110-250 
Switchable voltage ә ө ө ө « 
OTHER FEATURES 
Motherboard manufacturer Aspen Systems Aspen Systems DeskStation Technology Iniel Aspen Sysiams 
Case type Desktop Desktop Tower Tower Tower 
FCC rating Class A Class A Class A Class B Class А 
DIMENSIONS 
Height (inches) 7.0 7.0 21.0 22.9 26.8 
Width (inches) 16.0 16.0 8.0 95 87 
Depth (inches) 15.0 15.0 22.0 174 17.9 
Weight (pounds) 340 35.0 50.0 400 38.0 
VIDEO 
Manufacturer Number Nine Number Nine Number Nine АТ! АТ! 
Model GXE 64 Pro PCI СХЕ 64 Pro PCI GXE 64 Pro PCI WinTurbo PCI Graphics Онга Pro 
Chip-set model S3 Vision 964 S3 Vision 964 S3 Vision 964 ATI Mach 64 ATI Mach 32 
Circuitry bus PCI PCI PCI PO PCI 
Highest noninterlaced display 1600 by 1200 1600 by 1200 1600 by 1200 1280 by 1024 1280 by 1024 
resolution (pixels) 
Standard graphics memory size (MB) 4 4 4 2 2 
Standard graphics memory size 4 4 4 2 2 
on test system (MB) 
Maximum graphics memory size (MB) 4 4 4 2 4 
MONITOR 
Manufacturer CTX Nokía ViewSonic Gateway CTX 
Model 1785GM 21-inch 44X Series 7E Vivitron 17-inch 1565GM 
Dot pitch (mm) 0.26 0.25 0.28 0.26 0.28 
Highest nonintertaced display resolution 1280 by 1024 1600 by 1200 1280 by 1024 1280 by 1024 1280 by 1024 
Highest refresh rate al this resolution (Hz) 72 120 72 60 6 
ОТНЕН Remote diagnostics port Remote diagnostics port 64-bit, РСІЧіке CPU slot for x4, 3 CD-changer, and Remote diagnostics port 
(089 extemal); user-swilchable (089 external); user-ewitchable processor EDO memory (0B9 extemal}; user-awitch- 
OS support for Windows NT, О5 support for Windows NT, upgradability able OS support for 
OpenVMS, and Digital Unix OpenVMS, and Digital Unix Windows NT, OpenVMS, 
and Digital Unix 
SALES AND SUPPORT 
Length of standard warranty (months) 24 12 12 36 12 
Extended warranty available? е e. e о a 
VENDOR INFORMATION 
Phone (303) 431-4606 (703) 641-1200 (913) 599-1900 (605) 232-2000 (508) 682-0055 
TolHree phone (800) 992-9242 (600) 449-4228 (800) 793-3375 (800) 846-2000 (800) 989-3475 
Ordine address htip://www.aspsys.com httpd www.big.com jos Q dt.com gogateway@compuserve.com МА 
Inquiry number 1396 1897 1398 1399 1340 


= s BYTE Best. 
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@ = yes; О = no; N/A = not applicable. 


SERVERS ж 


THE SAG TOWER OF POWER 


ES 


SAG TERABYTE PC RACK MOUNT 
SOLUTIONS 


STACKABLE DUAL MOTHERBOARD 
MODULAR DRIVE 16-BAY 400 WATT 
SOLUTION REDUNDANT POWER 


SAG 
ELECTRONICS 


AT&T on-site and 4 усаг extended warranties are available. 
Lease options available. Returns may be subject to restocking 
fee. RMA# must be acquired. 


SAGBT6895 


RAID * STORAGE 


BUILT TO 
ORDER 


High Quality Custom-Configured 
Systems At Off-The-Shelf Prices 


Precision Engineered Power Systems!—SAG file servers are built with precision and 
offer features like multiple processing, disk mirroring, RAID 5 fault tolerance—plus 
more storage capacity at prices the competition just can't beat. Affordable Disk Arrays, 
Tape Backup Solutions and RAID 5 Technology from SAG Electronics "The High-End 
Solutions Company." 


We've Outclassed the Campetition!—SAG incorporates the high- 
esi quality components in all its systems like MICRONICS mother- 
boards, ADAPTEC controllers and Seagate, Quantum & Micropolis 
hard drives. Performance, reliability and customer satisfaction 

is what we're all about. We are the only vendor to offer fully 
configured custom engincered servers and storage solutions. 


Compatibility Guaranteed! Expert Software Services Available!—4All our 
systems are guaranteed to work with your operating software. We provide expert 
services on OS/2, SCO, Novell, and Windows NT operating systems. 


Buy Direct [rom SAG Expert Technicians—SAG expert technicians and knowledgeable 
sales personnel can configure a custom solution to meet both your technical and financial 
requirements. We have becn satisfying the technical demands and needs of our customers 
since 1987. 


RAID 5 PENTIUM ALPHA 275 ALPHA 275 
DUAL 133MHz 1 ZOMHZ, POWER SERVER GRAPHICS SERVER 
MAGINE 
* 1 INTEL PENTIUM 133 CPU DRIVE AND « 1 DEC 275 ALPHA CPU 
• 512K CACHE MOTHERBOARD « | DEC 275 ALPHA CPU 
* 16MB RAM EXPANDABLE “ 256К PIPELINE SRAM * 64MB RAM EXPANDABLE 
16MB RAM TO 512MB 
TO 512MB • 64MB RAM EXPANDABLE 
* TRINITRON CHIPSET то 16В 
e 3 268, BM5 HARD DRIVES “Еро MEMORY OPTION" • 4x CD-ROM 
* RAID 5 CONTROLLER + SLOTS: (4) PCI, (4) 15А « 4x CD-ROM » £9 IMAGINE 128 Bir 
* SLOTS: (3) PCI, (5) EISA “ ADAPTEC 2940W GRAPHICS 
“12 Bay TOWER, B » SONY 3X CD-ROM * 89 2MB PCI VIDEO 
‚2 HOT » 49 IMAGINE 128-BIT * 4 GB 7200 RPM SCSI 
елер GRAPHICS AMA VRAM | “86872008451 ұру; Deive 
„Тю 300 Warr e AGB 7200RPM SCSI WIDE , a 
REDUNDANT POWER • MICROSOFT Mouse, 101 » SLors: 7 PCI, 2 ISA, 1 SEAT EE 
SUPPLIES KEYBOARD SHARED e SLOTS: З PCI, 3 [SA 
М 1.44 * MS-DOS & WINDOWS FOR 
KEYBOARD AND 1. WORKGROUPS * 12 Bay TOWER, 300 WATT • 12 Ват ТОМЕН, 300 WATT 
FLOPPY е MINITOWER 
$7395 $3999 +11800 $9300 
RAID 5 SOLUTIONS STORAGE SOLUTIONS 
REDUNDANT POWER SUPPLIES FOR ANY PLATFORM 
HoT SWAPPABLE DRIVES INT. EXT. 
ALL SOLUTIONS UPGRADABLE 9GB 5400RPM SCSI $1965 $2085 
6GB 7200RPM SCSI $5799 4GB 7200RPM SCSI $1092 $1192 
1268 7200RPM SCSI $6799 AGB 7200RPM  SCSKWipE $1150 $1320 
12GB 7200RPM SCSI-WIDE $8699 2GB  7200RPM SCSI $862 $962 
63GB 5400RPM SCSI $20859 96GB АММ TAPE LIBRARY $4000 


WE ONLY BUILD CUSTOM SOLUTIONS! CALL FOR PRICING. 


18009893475 


SAG ELECTRONICS * 451 ANDOVER STREET * NORTH ANDOVER, MA 01845 * 508-682-0055 
FAx 508-689-0180 Hours: 8:30АМ-8:ООРМ. MONDAY-FRIDAY 


Сігсів 127 on Inquiry Card. 
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BASEBALL CAP 

Soft brushed cotton Tree- 
UU form cap wiih adjustable 
N Velcro closure back. Black. 


(BYT 11) 5300200 


HUG 

Поя. ceramic 

mug with logo 
. on both sides. 

| [BYT 8) $4.50 


MOCK TURTLEWECK 
Hwer Banks 100925 colin mock 
turtleneck, White, Sizes 


а 


aoe MIBYT 4h LIBYT SL XL(BYT 6). 


_ $26.00 a Ж | | Ж. 
“INSIGNIA PEN E Ё "uw vo X m ўт 
Parker Insignia Т - 
ball point pen. t \ i. Ра” "ы "uL 
Lacquer black. ай - 
(BYT 9) $34.50 же | | WW 
Ж ж. 2 2 тт | ) ' a" | " F а ді P 1 қ i "z AUN 


lal 


4 SWEATSHIRT 
11 oz. cross grain Lee sweatshirt features COMPUTER TOOL KIT 


95% colton. 5% polyester. Ash. Sizes tool Kit in black vinyl - 
МІВҮТ 1}, L(BYT 2), zipper case features: 
Zw XLIBYT 3). 531,00 2 nut drivers, 3-prong 
E! parts retriever, torx 
driver, IC extractor, 1 
=A phillips and two slotted 
= screwdrivers, (BYT 12) 
MDUSE PAD $20.00 


VECTOR PEN ь- e Hard top mouse 
Parker Vector | аы _ ш л ms A 
Spart roller ball — 7 .25 


T-SHIRT 
100% cotton Oneita Power-T. White. 
Sizes ІДБҰТ 13). XL{BYT 14). $8.00 


Call 1-800-676-4256 


or 1-708-647-4906 in Illinois, 8:30 a.m.-5:00 p.m. Central Time. 
We accept VISA, MasterCard, American Express, and Discover. 


Merchandise in stack will ship within 3 days of receipt. HALO notities customers of out-of-stock items and 
gives the option to back order, substitute. ar cancel the item, Sales tax additional where applicable. UPS 
ground shipping on domestic orders; up 10 S80 - add $5.75, $50 to S100 - adi! $7.75, over $100 -- add 
Additional shipping charges apply 10 international orders. 


pen, Black. 
(BYT 10) $6.25 


generous athletic cut and side gussets, Deluxe computer device- 
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li Core Technologies 


Building the Better Virtual CPU 


Two different designs achieved the same 


goal: a faster 680xO emulator for the Mac 


TOM THOMPSON 


n March, Apple released version 2.0 of MAE (Macin- 

tosh Application Environment), a program that hosts the 
Mac OS in a Unix window on Sun SparcStations or 
Hewlett-Packard’s HP 9000 workstations. MAE 2.0 offers 
better Mac 680x0 application performance because it uses 
a faster 680x0 emulator. The Power Mac 9500, intro- 
duced this summer, also gets a performance assist from a 
new 680x0 emulator. What's interesting, and the focus 
of this column, is that both designs use the same tech- 
nique—dynamic recompilation—to improve performance. 


The Interpretive Emulator 

To understand how these new emulators work, we must 
first explain how the original 68LC040 emulator oper- 
ates. It consists of a lookup dispatch table and a PowerPC 
code library. The code library contains functions that im- 
plement each 680x0 instruction, and entries in the dis- 
patch table point to these functions. The dispatch table 
also has entries for 680x0 processor A- and F-line ex- 
ceptions (or traps). Apple uses the A-line trap as the entry 
point into its Mac Toolbox routines, and the F-line trap 
handles certain hardware-specific traps (e.g., address or bus 
errors). The emulator has a 580-KB footprint in ROM. 

The emulator operates by fetching a 16-bit 680x0 in- 
struction. (Instructions can be 32 bits or longer, but the first 
16 bits define the instruction's function.) This value acts 
as an index to an entry in the dispatch table, and each 
table entry consists of two PowerPC instructions. For a 
simple 680x0 instruction, the first PowerPC instruction 
handles the operation in-line, and the second instruction re- 
turns execution back to the emulator. For some 680x0 in- 
structions, the second native instruction is a PC-relative 
branch to a code library function. The function's native in- 
structions complete the operation, and control returns to the 
emulator (see the figure “The Basic 68LC040 Emulator"). 

All this design does is interpret one 680x0 instruction 
at a time, all the time, and is thus known as an interpretive 
emulator. Interpretive emulation isn't efficient when sec- 
tions of code are executed frequently (e.g., in tight loops). 
However, in Apple's case, it provided the best compati- 
bility with existing 680x0 software. 

Dynamic recompilation (or DR) offers better efficien- 
cies during emulation by "recompiling" sections of fre- 
quently used 680x0 instructions into chunks of native 
code. Rather than laboriously interpret each 680x0 in- 
struction inside, say, a loop, the DR emulator hops to a 
native-code block that performs the looping operation. 


The MAE Implementation 

The MAE DR emulator is actually an en- 
hancement built onto the proven interpre- 
tive emulator. Because it's part of a program 
running on a workstation, the MAE DR em- 
ulator operates differently from the Power 
Mac DR emulator. The MAE emulator has 
to implement basic services normally provided through 
Apple hardware. However, it can also rely on certain low- 
level support, such as interrupt handling and disk I/O, 
from the workstation's OS. 

The first task the DR emulator performs is to identify 
frequently used sequences of 680x0 instructions, or hot 
blocks. Marking a block's starting point is easy: It's the tar- 
get of an emulated branch instruction. A block's end is de- 
termined by a change of program flow to a distant ad- 
dress, and resolving this properly gets tricky. 

Several instances are used to discern these flow changes. 
The first one can be a return instruction, provided the re- 
turn address isn't to a nearby location, for reasons we'll 
see. (This return instruction is an unconditional branch 
under RISC.) The second instance is a conditional branch 
instruction, but only if the target address is nonlocal. 

One reason that there are no hard-and-fast rules for the 
first two instances is that high-level-language compilers 
frequently im-  — — — иши 
plement con- | | 
trol statements 
as conditional | 
branch instruc- |. 
tions. Thesein- | 
structions test | 
for conditions | 
that, if satisfied, 
perform short 
jumps arounda 
branch instruc- | 
tion that might | 
exit a loop. 
This same situ- 
ation also ex- 
plains why an unconditional branch instruction (i.e., re- 
turn) by itself doesn’t guarantee the end of a block. 

The third instance that marks a block end are certain 
complex 680x0 instructions. Recompiling them requires 
too much overhead and time. The easiest solution is to 
end the code block. For performance reasons, the MAE 
emulator tries to make the code blocks as large as possible. 

With the potential hot blocks mapped out, the next step 
is to flag those blocks that are heavily used. This is done 
with little overhead by pushing the target addresses of 
680x0 branch instructions onto the native stack. A fre- 
quency-of-use analysis is performed on the addresses, 
and those blocks that are executed more than 256 times per 
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tick (i.e., 1/60 second) are recompiled. 

Recompilation involves copying the PowerPC instructions out 
of the emulator's code library one at a time and performing post- 
processing on the native representation of the hot block. Such 
postprocessing involves dead code removal and code optimiza- 
tions (e.g., embedding data constants). The emulator does the 
postprocessing code generation rapidly by fetching and modi- 
fying data from 680x0 instruction templates. These templates 
were built in memory when the MAE process was launched. 

Finally, the native-code blocks are placed in a cache buffer. This 
buffer's size is dynamic, usually hovering around 256 KB, but it 
can expand to 1 MB in an application-intensive environment. 

The DR emulator performs sleight of hand so that the inter- 
pretive emulator uses the cached code blocks. Recall that a dis- 
patch table routes execution to the appropriate native code. This 
table contains 2'* (65,536) entries for every possible 680x0 op- 
code variation, but 50,000 of them represent valid op codes. 

The DR emulator updates some of the table's invalid entries 
with pointers to code blocks inside the cache buffer. It patches the 
680х0 application's image in memory so that the start of each hot 
block contains an invalid op code. As 680x0 hot blocks are de- 


Пет Two OR кшш. 


entry points to 
recompiled code 


Es pe code blocks 


j en implementation 2 te .— Nalivecode ibrary ; 
[power Mao implementation | VICE d 7 ps i TS - 


r^ DR emulator a are e enhancements to the е existing design. | 


жаыа 


tected, recompiled. and the corresponding locations in the dispatch 
table and the application are revised, the interpretive emulator 
starts jumping to the recompiled code blocks (see the figure 
above, "The Two DR Implementations"). 


The Power Mac Implementation 

The Power Mac DR emulator differs from the MAE design be- 
cause it's responsible for running the OS. Like MAE, the Power 
Mac DR emulator is an add-on to the old emulator, The design 
was optimized for low overhead and a small footprint. lt con- 
sists of 30 KB of hand-tuned PowerPC assembly language code. 
` The DR emulator sorts out frequently used 680x0 code blocks 
and recompiles them. As before, the start of a block is a branch 
instruction, while the criteria that determine the block's end dif- 
fer from the MAE design. The instances that mark a block's end 
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are an unconditional branch or jump instruction, an illegal in- 
struction, and a complex instruction. Also, a block can be a fixed 
length of only 128 bytes, or 64 2-byte 680x0 instructions. The em- 
ulator maintains a small history table to flag hot blocks. For the 
Power Mac, the frequency-of-execution threshold value is small 
(typically less than 10) and was determined empirically. 

The emulator uses a fast set of algorithms that recompiles a hot 
block. The 680x0 instruction value acts as an index into an array 
of functions, each of which translates an instruction type (e.g., an 
ADD. W, where the parameters are word values located in registers, 
memory, or a combination of both). The function first emits a gen- 
eral native add instruction. Next, it fills in the rest of the fields so 
that the PowerPC instruction specifies the location and size of its 
parameters, such as adding one 16-bit register value to another. 
Ап add to memory would generate the appropriate load/store in- 
structions required to move the data to and from memory. 

The recompiler stows the finished native instruction into the 
cache buffer, fetches another 680х0 instruction, and continues this 
process until the hot block’s translation is complete. For blocks 
with short backward branches (indicating a loop), the recompiler 
also adds code that monitors hardware interrupts, because the 
emulator helps implement the Mac OS on a very low level. 

The cache buffer is 256 KB in size. The caching algorithm is 
starkly efficient: When the buffer fills, it purges all the cached 
blocks and recompilation begins anew. More complex caching 
schemes added too much overhcad to the design, and the high lo- 
cality of typical code means that the buffer isn't purged often. 

With the native block cached in the buffer, the DR emulator be- 
gins using it by monitoring the 680x0 instruction stream. When 
the emulator detects a 680x0 branch instruction, it compares the 
target address (i.e., the potential start of a hot block) with a hashed 
table of native program counter addresses. If there is a match, 
compiled code exists and execution hops to the address of the 
cached code block. If there isn't a match, the history table is up- 
dated, and the 680x0 emulator interprets the code. 


Performance Wins 

The DR emulators add a level of complexity to the original em- 
ulator. Also, caching the translated code produces some side ef- 
fects that can affect compatibility. When code gets written to 
memory by a program, or the A5 jump table in a 680x0 Mac ap- 
plication's code segment zero gets modified, the cache buffer's 
contents can fall out of sync with memory. This causes a crash un- 
less care is taken to notify the emulator of the change. The ap- 
plication must call one of several Toolbox routines that flush the 
cache, and the DR emulator honors cache-flushing instructions 
such as CPUSH and CINV. Any application whose code was 
redesigned for the 68040 should work reliably with these new 
emulators. 

The performance gains outweigh the compatibility pitfalls, 
however. The MAE emulator boosts an application's perfor- 
mance by an average of 50 percent. Certain compute-intense op- 
erations, such as an Excel spreadsheet recalculation, see a 100 per- 
cent improvement or more. For the Power Mac emulator, native 
applications see a 10 percent to 15 percent improvement, while 
emulated applications run 20 percent to 30 percent faster. For 
some compute-intensive tasks, a speed boost of 200 percent has 
been observed. Ш 


Tom Thompson is a BYTE senior technical editor at large. You can 
reach him on AppleLink as T. THOMPSON or on the Internet or BIX 
at rom, thompson G bix.com. 
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Novell Builds a NEST 


Novell Embedded Systems Technology 


makes NetWare portable and embeddable 


SALVATORE SALAMONE 


mM ovell has a vision called pervasive computing. It in- 
cludes a goal of 1 billion devices connected to Net- 
Ware networks by the year 2000. This is an ambitious 
goal because there are only 40 million NetWare nodes 
(give or take a few million) currently deployed world- 
wide. To make it happen, Novell isn't talking about adding 
just PCs, Macs, and Unix workstations. 

Instead, Novell is targeting devices that have not pre- 
viously been connected to networks. It hopes that half of 
the billion nodes will come from embedded devices, things 
such as environmental controls, TV set-top boxes, and 
even vending machines. 

The idea is to make such devices network-aware. They 
can then be connected directly to a network and take ad- 
vantage of such NetWare services as directory and print 
services. At the same time, these devices would be able to 
share information with other devices on the network. And, 
if developers so desire, they may choose to make these de- 
vices intelligent enough to be managed through a common 
control or management system. 

The way to make such devices network-aware is 
to embed NetWare into each device. To do this, 
Novell has developed NEST (Novell Embedded 
Systems Technology), which is essentially a por- 
table version of NetWare. 

NEST might be deployed, for example, in a build- 
ing's temperature-control system. NEST-enabled 


Ware) and a way to connect devices to 
that architecture. Novell designed NEST 
to be a flexible OS because of the large 
differences in the products on which it 
will run. 

Novell found that between 70 percent 
and 80 percent of the OEMS interested in 
NEST use proprietary OSes in their devices. Any em- 
bedded NOS (network operating system) would have to be 
able to work with all these device OSes. Additionally, a 
wide variety of processors are used in the devices that 
are candidates for NEST. And the amount of memory 
available in many NEST candidates is typically low. Tak- 
ing these factors into account, Novell developed NEST to 
be portable, modular, and device OS-independent. 

To help deal with the variations in amounts of memory 
and the different types of functions that might be embed- 
ded into a device, NEST uses a modular, layered design 
(see the figure “The NEST Design"). It lets developers se- 
lect the amount of connectivity and services they want. 

The basic functional areas for NEST are the connectivity 
layer, the NetWare services layer, an application layer, 
and an OS interface. The connectivity layer provides data 
transport and low-level services based on Novell's ODI 
(Open Data-Link Interface). This layer includes several 
functional areas, including the MLID (Multiple Link 
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sensors located throughout a building would pass 
temperature data back to a central location, where the 
data could be analyzed and actions taken based on 
the information. Rather than simply cranking up all 
the air conditioners in an office, a command could 
be sent only to the NEST-enabled air conditioner 
nearest a heat source or a device that is the most 
heat-sensitive (e.g., a minicomputer in an office). 

Because many existing control systems use pro- 
prietary communications architectures, something 
as simple as selective cooling of an office is diffi- 
cult to accomplish. Typically, the temperature sen- 
sors and the heating/cooling control system would 
not have the ability to be synchronized to the extent 
that a specific air conditioner could be instructed to 
operate independently from the others on a floor. 
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The Power of Flexibility 
NEST has the potential to change things by offer- 
ing a common communications architecture ( Net- 
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Interface Driver), which is the ODI layer that can receive pack- 
ets destined for different protocol stacks within the device. The 
MLID can also let a single protocol stack simultaneously access 
multiple network topologies, such as Ethernet and FDDI (Fiber 
Distributed Data Interface). 

Right above the MLID is the LSL (Link Support Layer), which 
handles communications between the MLID and the protocol 
stacks. IPX and SPX protocol stacks are also within the connec- 
tivity layer. 

Next comes the NetWare services layer, which gives the device 
access to the services available from a NetWare server. These in- 
clude connection, file, print, message, bindery, and authentication 
services, all of which can be made available to the device. De- 
velopers can choose the services they wish to use from client 
API libraries. 

Also included in the NetWare services layer is the NEST re- 
quester, which is a module that builds protocol] packets and pro- 
vides send/receive support services. For example, these services 
might include packet-burst support, to more efficiently transfer 
bulk data, or auto-reconnect service, to automatically restore a 
dropped connection. The requester can be used to add packet 
signatures and RSA (Rivest-Shamir-Adleman) authentication 
services (if so desired for security). 

Riding on top of the NetWare services layer is the application 
layer, which contains the programs that control the operation of 
the embedded system. The applications can be provided by an 
ОЕМ, a third-party developer, and Novell. Two applications аге in- 
cluded in the NEST SDK (Software Development Kit) 1.0. The 
first one is the Embedded PSERVER, a version of NetWare 
PSERVER NLM (NetWare loadable mod- 
ule), which lets a printer read and transfer files 
from a NetWare print queue for printing. The 
second one is the Embedded NPRINTER, a 
version of the NetWare remote printer pro- 
gram NPRINTER, which lets a printer estab- 
lish connections toa NetWare server and trans- | — ^. 
fer files from (ће PSERVER running on that | Cal 
server. 

For portability, NEST is written in ANSI 
C, with OS and CPU dependencies kept to a 
minimum (see *OS/CPU Dependencies” above). As a result, 
NEST supports most common processors, including Intel's x86, 
AMD's 292xx, and Motorola’s 680х0. 

The last functional part of NEST is the OS interface, which is 
called POSE (Portable Operating System Extension). POSE is a 
Posix-based API that defines all the OS services required by 
NEST, such as memory management, task switching, synchro- 
nization, and timing. 

The beauty of this modular approach to NEST is that developers 
can choose just the functions they need, thus saving system re- 
sources such as memory. For example, a device with simple 
broadcast requirements 
needs only the MLID 
and LSL for connectivi- 
ty and an IPX protocol 
stack and IPX functions 
to transmit the informa- 
tion. To provide guaran- 
teed delivery of the in- 
formation, a developer 
simply adds the SPX 
protocol stack. (SPX 
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provides a connection-oriented service between the device and the 
controller that guarantees packet delivery.) 


First Implementations 

While NEST must be adopted by equipment manufacturers whose 
devices have not traditionally been connected to networks, the first 
practical implementations are coming from a mix of network- 
ing hardware vendors and control-system vendors. Among those 
showing an interest in NEST are CD-ROM jukebox vendor Mi- 
crotest (Phoenix, AZ) and building-automation product vendor 
Andover Controls Corp. (Andover, MA). 

Several printer vendors have embraced NEST, including QMS 
(Mobile, AL), Lexmark International (Greenwich, CT), GCC 
Technologies (Bedford, MA), and Digital Products ( Waltham, 
MA). АП four vendors cite a similar reason for using NEST in 
their products—tighter integration with NetWare 4.x services 
(e.g., the directory and authentication services). 

The ability of NEST-enabled devices to directly communi- 
cate with a central management system (network management or 
otherwise) has spawned talk of NEST-enabled vending machines. 
Supplies in the machine can be inventoried remotely. Any device 
that contains a consumable, be it toner in a 
printer or Twix bars in a candy machine, 
could benefit from NEST. 

Besides knowing when to refill a machine, 
acompany could identify buying trends in real 
time and make adjustments accordingly (i.e., 
remove a poorer selling product and add 
extra Twix bars). Or, utility companies 
. could use NEST-enabled meters to read 
gauges in homes and send a truck to fill up oil 

| tanks when they are getting low. 

While there was interest from most of the developers attending 
the NEST track at Novell's Brainshare conference earlier this 
year, many said they will proceed cautiously. They've seen sim- 
ilar efforts in the past that have initially shown great promise 
but have then fizzled out. One example is Microsoft At Work, 
which offered a simplified way to connect office equipment such 
as computers, copiers, and printers (see “Whatever Happened 
to...?," July BYTE, page 30). 

NEST may also face a challenge from another industry effort 
aimed at extending NOS features to devices that normally do 
not have them. In February, 15 companies (ЇВМ and 14 Japanese 
companies, including Ricoh, Matsushita Electric Industrial, and 
Sharp) announced an initiative to develop a standard for office- 
equipment communications. 

No matter how many vendors eventually support NEST, No- 
vell has a long way to go to reach half a billion NEST nodes 
from embedded devices by the year 2000. To achieve this lofty 
goal, NEST devices must be added to networks at a rate of over 
250,000 per day—every day—until the end of the century. 8 


Salvatore Salamone is a BYTE news editor based in New York. You 


can reach him on the Internet or BIX at ssalamone @ bix.com. 
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PostScript Sins 


PostScript is now a common means of exchanging __ not including the first page. Each page 


begins with a 42Раде: «label» <or- 


formatted documents. So why so many problems? dinal> comment, where «label» is 


KEVIN THOMPSON 


he first implementation of Adobe's PostScript page- 

description language raised the capabilities of laser 
printers to new heights and led to the growth of the desk- 
top publishing market. Because the PostScript language 
was designed to be device-independent, many vendors 
created PostScript printers and imagesetters, and virtual- 
ly all applications and GUI environments provided Post- 
Script drivers to support these output devices. 

The proliferation of PostScript drivers has created an in- 
teresting side effect. Because all applications can pro- 
duce PostScript files and PostScript printers are reasonably 
common (although less so than PCL printers), PostScript 
files have become a de facto standard for the distribution 
of formatted documents. This usage is especially promi- 
nent on the Internet, where we recently counted more 
than 20,000 PostScript files available for public down- 
load, and it has driven the development of PostScript 
viewing and other post-processing applications. 

Those of us who routinely download and print these 
files may be surprised to discover that most of them con- 
tain errors. These errors are typically invisible when the 
files are printed on laser printers, but become painfully vis- 
ible when the pages in the 
files are viewed or print- 
ed out of sequence. This 
article identifies common 
PostScript sins and their 
perpetrators. 


a string containing the page number 

(e.g., ii or 2), and «ordinal» is the 

sequence number of the page (first 

page is page 1). The trailer follows 
the last page, beginning with the 22 Trailer comment and 
ending with the ®®Е0Е comment. (Note that a percent sign 
denotes a comment, and two percent signs denote a prede- 
fined DSC comment.) 

Encapsulated PostScript files are intended to represent 
a single image to be pasted into a larger document. Their 
internal structure is therefore simpler, and they contain 
no %%Раде: comments, because there are no pages. The 
header and trailer portions remain, but the page area of a 
standard PostScript file is replaced by the code that draws 
the single EPS image. 

The principle purpose of the DSC is to provide page in- 
dependence, which allows the pages to be rendered in any 
sequence. Thus the header should contain all setup infor- 
mation, and the trailer code restores the interpreter state to 
that which existed before the file was processed. Each page 
should contain the information required to render that page— 
meaning any text, graphics, or font data required by that 
page—which has not been defined in the header. 

continued 


Page-boundary clipping on 0S/2. This document would 
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is magnified for viewing. 


ШС АЕА АН 


The Document POSTSCRIPT DOCUMENT VIEWER 
Structure Conventions VIEWER 

The DSC (Document 
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fined by Adobe for Post- 

Caen AAA | lectronically search them, print selected pages, or print at ali 
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should adhere. The DSC di- 
vide a PostScript file into 
three main portions: the 
header (or prologue), the 
page area, and the trailer. 
The header consists of all 
code from the start of file 
(denoted by the %!Р5- 
Adobe comment) up to but 
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The following sections describe common errors and the envi- 
ronments that typically make them. Most of these errors corre- 
‚ spond to DSC violations. 


PostScript Coding Errors 

Page-independence violation (Windows). These files contain 
font or procedure definitions on one page that are used on sub- 
sequent pages. If you render the pages out of sequence, the fonts 
or procedures are undefined and rendering fails. This is perhaps 
the most egregious violation, and the one with the least excuse, 
because relocating the definitions to the header where they belong 
is a simple matter. 

Page commands in trailer (OS/2). These files put page com- 
mands in the header or trailer. The OS/2 driver puts the showpage 
command for the last page in the file trailer so that rendering the 
last page by itself yields no image at all. This is another trivial er- 
ror for which there is no excuse. 

Page-boundary clipping (OS/2). These files contain code that 
clips the image to the physical page size, less a 
small margin (see the screen). The pages print 
normally, but when magnified for on-screen 
viewing the enforced clipping chops off the top 
and right portions of the image. This clipping 
should simply be omitted, because it is unnec- 
essary and troublesome. This is a case of go- 
ing to a lot of effort to do the wrong thing. 

Color mapping on host (OS/2). The drivers 
that produce these files replace colors in the 
original document by gray-scale values in the 
PostScript file, guaranteeing gray-scale images 
even on color-capable devices. Because Post- 
Script interpreters contain sophisticated algo- 
rithms to map colors to the properties of the | 
output device (including black-and-white de- 
vices), host mapping is unnec- 
essary and degrades the use- 7 
fulness of the output. 

Line-length violation 
(Windows). These files 
contain lines that exceed the 
DSC limit of 255 bytes. You'll of- 
ten see this problem in font definitions. The 
font should be broken into lines of conforming length. 

Zero-width lines (Windows, Tex). These files assume that vis- 
ible results are produced by stroking or filling zero-width lines or 
filling a rectangle with a clipping region of zero width or height. 
Although the Adobe PostScript interpreter produces results in 
these circumstances, the documentation on PostScript painting 
rules indicates otherwise, and other interpreters may behave dif- 
ferently. (Similarly, you should avoid producing PostScript code 
that draws with single-pixel rectangles.) 

Binary image data (Macintosh). These files contain bit-mapped 
images (usually photos) that are encoded in binary form, violat- 
ing the DSC requirement that PostScript files contain only print- 
able ASCII characters. Violating this requirement produces files 
that are damaged by E-mail or ASCII network transfers. 

Header commands in page (Corel). These files put page-re- 
sizing commands such as letter in the page text. These com- 
mands are benign for printers, but cause the image bit map to 
be reallocated in a viewer, thus erasing the image immediately af- 
ter it has been rendered. Page size commands belong in the head- 
er, not the page area. 


P d 


164 BYTE AUGUST 1995 


The correct approach is 
usually no more 
difficult to implement 
than the incorrect 
approach, and 


sometimes even 


Hexadecimal strings (Interleaf). These files use hexadecimal- 
encoded strings instead of literal strings. Although this usage is 
not strictly in error, it is undesirable, because the hexadecimal en- 
coding requires twice the space of a literal string and impairs 
search operations. 


PostScript Comment Errors 

Although a PostScript interpreter ignores comments, other post- 
processing programs (e.g., file viewers) are dependent on the 
DSC comments and cannot function without them. Thus, DSC 
comments are important, and all drivers should provide them. 
The following comment errors are unfortunately common: 

Omission of all comments (DOS applications). These files 
lack the 3ZPage:, $2Trailer, ZZE0F, and other DSC comments. 
They cannot be viewed or otherwise post-processed. 

Multipage EPS files (Windows). This is a user-interface issue 
in Windows. The Windows PostScript driver prominently displays 
an option to save to an EPS file, while not even documenting 
the obscure mechanism by which you produce 
a standard PostScript file. The result is that 
most Windows users select the EPS option to 
create multipage files. The driver then dumps 
all page images into the file without any 
%%Page: comments to denote their position. 
All post-processing programs, which rely on 
page-boundary markers, fail to locate the page 
data in these files. 

The solution to this problem is to put the 
PostScript and EPS file options on equal foot- 
ing in the user interface. Alternatively, having 
the driver put the 2ZPage: comments in the 
EPS files, although unnecessary for real EPS 
files, would at least solve the page-boundary 
problem. 

Improper document nesting (Windows). 
These files lack the 22BeginDocument: 
<name> and ZZEndDocument comments, 
which are supposed to denote embedded EPS 
files. The result is that post-processors may in- 
correctly identify the embedded file as a new, 
stand-alone PostScript file and fail to render 
the surrounding page or the rest of the document. 

Omission of resource comments (OS/2). These files are lack- 
ing the ZZBeginResource: <fontname> and the 2ZEndResource 
comments, which are supposed to denote font definitions, thus pre- 
venting post-processors from finding the fonts when needed. 


easier. 


Ignorance Is No Excuse 

You should bear in mind that this is not an exhaustive list of 
PostScript errors; these are simply the most common. The er- 
rors we've described have two characteristics: They are due to 
ignorance, and they are easily rectified. The correct approach is 
usually no more difficult to implement than the incorrect 
approach, and sometimes even easier. Let's hope this article will 
inspire PostScript driver writers to improve their products and thus 
make articles like this one unnecessary. W 


Kevin Thompson is the president of Magus, a company that produces 
PostScript viewing software for OS/2 and Microsoft Windows. He has 
a Ph.D. in physics from Princeton University and never intended to 
learn so much about PostScript. You can reach him on the Internet 
at thompson@magus.com or on BIX c/o “editors.” 
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Merging ATM and Ethernet 


There's growing interest in building networks that 


unite ATM and Ethernet switching technologies 


SALVATORE SALAMONE 


A: corporate networks grow and as more network 
applications are deployed, companies find that they 
are often stressing the capacity of their networks. And 
with bandwidth-intensive applications (e.g., multimedia 
and desktop videoconferencing) on the horizon, many 
networks, in their current form, will not be able to handle 
the traffic loads. In the long term, bringing ATM (asyn- 
chronous transfer mode) to every desktop will ensure that 
there’s enough bandwidth, but today it is far too expensive 
for most business networking applications. 

One of the most promising and economic ways to sat- 
isfy the traffic patterns generated by newer client/server 
and multimedia applications is to combine two switch- 
ing technologies—ATM and Ethernet switching—into 
one network. Such a combination gives departments more 
usable bandwidth, thanks to Ethernet switching and, by 
using an ATM backbone network, lets large amounts of 
data flow between workgroups (see the 
figure, “Merging Switching Technolo- 
gies” at right). This combination of 
switching technologies can be used in а 
campus setting where buildings are 
linked through an ATM backbone, or 
in a single building where Ethernet 
switching hubs on each floor are con- 
nected through an ATM switch in the 
basement. S 

Whether used in a campus setting or |: 
within a single building, this merging 
of ATM and Ethernet switching tech- 
nologies has many points in its favor. 
First, it leaves future networking options 
open. For example, a company could 
decide at a later date to push ATM to the 
desktop (when ATM adapter cards drop 
in price). It also puts a company in po- 
sition to connect widely dispersed sites 
using high-speed, ATM WAN services 
that many of the telephone companies 
and independent service providers are 
gearing up to deliver. 

Merging ATM and Ethernet switch- 
ing technologies into one ep cme || 
environment also preserves a compa- 
ny’s current investment in its network вов) j 
adapter cards, cabling, and workgroup- |. 
level wiring hubs and concentrators, Ls 


You can keep your existing equip- 
ment and still offer better bandwidth 
allocation to your departments. The 
cost savings of retaining the desktop 
are significant. For instance, an al- 
ternative to getting more bandwidth 
to each desktop would be to move 
everyone over to an FDDI (Fiber Distributed Data Inter- 
face) network. Even though prices have dropped, the least 
expensive FDDI adapter cards still cost several hundred 
dollars more than 10Base-T adapters. And such a change 
would also require you to replace your networking hubs. 

It's not surprising then that many users are interested in 
merging ATM and Ethernet switching. Virtually all of 
the major router ап@ enterprise hub vendors have been 
quick to announce that they will be players in this devel- 
oping market. Some internetworking product vendors, 
including Cisco Systems (Menlo Park, CÀ) and 3Com 
(Santa Clara, CA), have beefed up their switching offer- 
ings through acquisitions. At the same time, hub vendors 
Alantec (San Jose, CA), Cabletron Systems (Rochester, 
NH), Chipcom (Southborough, MA), Digital Equipment 
(Maynard, MA), Lannet (Irvine, CÀ), Networth (Irving, 
TX), Optical Data Systems (Richardson, TX), Standard 
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Circle 125 on Inquiry Card (RESELLERS: 126). 
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Microsystems (Hauppauge, NY), and Bay Networks (Santa Clara, 
CA) have been positioning their higher-end hubs and routers to 
enter this market. 

Additionally, a handful of stand-alone Ethernet switching hub 
vendors have products that they’ve developed from the start to 
handle Ethernet on the workgroup side and ATM in the backbone 
(in the future). These products include the ANTswitch from 
Applied Network Technology (Westford, MA), the ATMizer 
125 Relational Switch from Agile Networks (Concord, MA), the 
LANbooster Series from Onet Data Communication Technolo- 
gies (Cambridge, MA), the MegaSwitch from NBase Switch 
Communications (Chatsworth, CA), and the QuikStack from 
XLNT Designs (San Diego, CA). 


Different Approaches 
There are several things to consider before selecting a device to 
perform Ethernet switching today with connectivity to ATM 
backbones in the future. First and foremost, decide which of the 
two fundamentally different types of product best fits your net- 
working philosophy: An enterprise hub uses Ethernet switching 
and ATM modules that share an internal high-speed backplane (or 
ATM switching fabric within the hub), whereas a stand-alone 
workgroup hub performs Ethernet switching and has an inter- 
face to an ATM switch (which will be part of the ATM backbone). 
The workgroup hub systems that Applied Network Technology, 
Agile, Onet, and NBase offer will typically be less expensive 
per port than will enterprise hubs. That’s because, with these 
products, you're not paying for the features (i.e., redundant back- 
planes, power supplies, and cooling fans) that are required to 
operate in an enterprise setting. You're also not paying for the en- 
terprise management system that is featured with enterprise hubs. 
And that may be the second point to consider: How do you 
want to manage your network? If the workgroups are fairly 
autonomous, only needing connectivity to other groups, a stand- 
alone hub's management system will be fine. However, you will 
need to ensure that your hub vendor's ATM interface is com- 
patible with the ATM switch manufacturer's product. (Yes, there 
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SmarTerm offers smart emulation and TCP/IP connectivity 
choices for Windows, 32-bit Windows, and DOS. SmarTerm is 
the most precise terminal emulation for UNIX, VAX/VMS, 
MV, and AViiON hosts and includes TCP/IP (a Windows 
Sockets DLL) and LAT protocol stacks. It works in every 
network environment—both Ethernet or Token Ring. 
SmarTerm is easy to use and support with its powerful 
automation tools and top-notch Technical Support Team. 


Evaluate SmarTerm's Smart Connectivity. “PC Week Labs recommends SmarTerm..." 
Call Persoft today at 1-800-368-5283. -Michael Blakely, PC Week 
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are standards for such interfaces, but make sure your hub vendor 
has a solid technical relationship with one or two of the major 
ATM switch vendors.) 

On the flip side, if you plan to connect users in different work- 
groups via enterprise-wide virtual LANs, you will need an 
enterprise management system. One note of caution: Even if you 
select equipment from an enterprise internetworking vendor, you 
may not get the enterprise management features you need. That's 
because there has been such an acquisition frenzy in this market. 
While all the products from one vendor can be managed through 
say, an SNMP (simple network management protocol) system, 
you may not have the ability from a central location to tap all 
the features in each system's proprietary management system. 


Capacity a Key 

There are nearly 40 vendors currently selling Ethernet switching 
hubs. But fewer than a dozen are poised to enter the ATM-to- 
Ethernet switching market, because of the complexity of merging 
the two technologies. In an ATM network, the Ethernet packets 
or frames must be converted to ATM cells (and vice versa). This 
packet-to-cell conversion technology is not widely available 
today. The conversion is done using an ASIC (application specific 
integrated circuit), which only a handful of Ethernet switch ven- 
dors have developed—notably, Nicecom (Lexington, MA), which 
was acquired by 3Com, and Onet. 

Another key factor to consider is how the Ethernet switch op- 
erates under great loads. Depending on the networking environ- 
ment into which the switch is placed, this can either be a major 
problem or no problem at all. For example, it's likely that com- 
panies taking advantage of merging ATM and Ethernet switch- 
ing will connect multiple Ethernet LAN segments to high-per- 
formance servers. This setup, in which servers are put onto the 
high-speed backbone and the clients remain on Ethernet LANs, 
is commonly called a server farm. 

While this seems like an ideal situation, you'Il need to be con- 
cerned about blocking, which occurs when two clients on dif- 
ferent LAN segments contend for the same server at the same 
time. If a client on one LAN segment is passing a large amount 
of data to a server and a second client tries to send data, a buffer 
in the Ethernet switch will hold the data from the second client 
until the server can accept it. 

If a third client tries to have an exchange with another server 
while the second client's data is held in the buffer, most of the 
Ethernet switching hubs on the market will hold the third client's 
data in a queue behind the already buffered data. Some vendors, 
such as Onet, have circumvented this problem by developing 
nonblocking hubs that let the data destined for another server 
jump ahead of the buffered data in the queue, so that it may be 
passed to the free server. 

Since most Ethernet switching hub vendors do not have ATM 
interfaces developed, it is not possible today to tell whether their 
products will suffer from blocking or not. However, users will 
soon be able to sort these issues out as more products make it to 
market. The hardware is becoming available and some of the 
management software is here. That bodes well for the merging of 
the two technologies, and it should help network managers pro- 
vide the additional bandwidth they'll need for new applications 
without having to do a forklift overhaul to their networks. Ш 


Salvatore Salamone is a BYTE news editor who works out of the 
Manhattan bureau. You can reach him on the Internet or BIX at 
ssalamone@ bix.com. 
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Windows 95 Pastiche 


Show award to Microsoft Windows 95. 


To win Best of Show, a product must first win іп its own WẸ 
category, which this year was “Best Operating System That ier 


Will Ship Someday." The nominees were Windows 95 (W95), [ 
Windows NT 3.51, and OS/2 Warp Connect. Because of eligibil- 
ity requirements, this was the first time OS/2, W95, and NT have 
been head-to-head at one of these shows. 

I find the awards discussion with the BYTE editors at Comdex 1 
the best educational experience I get all year. This year's debate 


was lively but not heated. 


We all agreed that OS/2 Warp Connect had some technical matt Over 
W95, and, had it shipped a year ago, it would have made serious inroads into 
Microsoft's market share. OS/2 Warp Connect is neat, combining OS/2's gen- 
erally solid 32-bit multitasking performance with real connectivity capabilities. 
It's not as versatile or secure as OS/2 plus OS/2 LAN Server, but it's a lot less 


expensive, and, as a peer-to-peer network, it 
beats Windows for Workgroups and, for that 
matter, W95. 

W95 has pretty good connectivity and works 
well with Windows NT; but where it really 
shines is ease of installation. The clincher, 
though, was third-party applications. Spring 
Comdex was loaded with W95 applications 
ready to ship when the OS does. Some of those 
will be ported to OS/2 Warp. Some won't. But 
we didn't see any killer applications in devel- 
opment for OS/2 and OS/2 Warp. The develop- 
ers are betting heavily on W95, and that makes 
it a cinch that it will have far more impact on the 
industry than OS/2. They haven't told me any- 
thing about it, but I presume [BM is planning a 
version of Warp to be compatible with W95. 


That was a few weeks ago. Today ] went down to 
the Electronic Entertainment Exposition (E3). 
The Los Angeles Convention Center was filled 
with every conceivable form of electronic game, 
from classic revivals—you can get the original 
Asteroids on a game cartridge—to highly com- 


ILLUSTRATIONS: KATE MARION © 1995 


plex games that come on multiple CD-ROMs 
and have live action with movie stars. It's a big 
show, with lots of hype and glitter, and lots of 
live entertainment. It's the sort of thing we used 
to expect from Hollywood, and, I have to con- 
fess, I’m glad to see some of the Hollywood 
glitter return. 

There was glitter enough for all—huge 
screens and giant speakers, live music in the 
corridors, parties galore, people in weird cos- 
tumes, starlets and hunks as booth bait, and the 
best pressroom lunch I've seen in years. Al- 
though the biggest displays were for SEGA, 
Nintendo, and other dedicated games machines, 
there was plenty of software for "real comput- 
ers" of both the PC and Mac persuasions. While 
most of the entertainment was bash 'em and 
shoot 'em games, there were also a lot of edu- 
cational products. The show was big and ex- 
hausting, and I’m glad I went. 


IBM was located right up front in the main hall, 
and there was quite a lot of IBM entertainment 
and educational software, including what looks 
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to be an excellent hospital emergency room 
game. Some of this was under in-house 
development, but more was in coopera- 
tive development with third-party pro- 
gramming shops. 

Microsoft was at the far end of the hall. 
They’re aggressively going af- 
ter the home market. As 
you'd expect from the outfit 
that released Bookshelf nearly 10 
years ago, they’ve got a lot of pub- 
lished titles, with more coming. Every- 
thing from new entries in their excellent 
composer series to word games to inte- 
grations of science and history. You 
can’t afford to be without a current Mi- 
crosoft Home Products catalog—they’re 
adding really good titles every few weeks. 

Microsoft also had a display devoted to 
W95—and in addition to in-house titles, 
they gave display space to third-party com- 
panies writing W95 applications. 

Meanwhile, back at the IBM booth, 
there was no OS/2 display and no OS/2 
applications. All the software I saw was 
being developed for DOS or Windows and 
will be available on W95 before there's 
an OS/2 version. Think on that for a mo- 
ment. Moreover, a couple of weeks ago, 
Microsoft, to great cheers from program- 
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mers, told a convention of games devel- 
opers about new software tools that will 
allow them direct access to the video and 
sound hardware. 
In a word: it's not just the third-party 
developers who think W95 will dominate 
the home and education 
markets. IBM's in-house 
дағ software developers do, too; 
= and if IBM has any corporate 
strategy for supporting applica- 
tions development on OS/2, it hasn't 
been very successful even among 
those that IBM showed at E3. You 
may draw your own conclusions, but 
it's certain that you will be seeing a 
lot of W95 in the next few years. 


I’ve been running W95 on Pentafluge, my 
main machine, for over a month, and al- 
though there are some minor annoyances, 
it's easier to use, and it works better than 
Windows. I like W95, and I’m installing it 
on most of the systems I use. 

Alert readers will note that I said Pen- 
tafluge, not Big Cheetah, is now my main 
machine. It's a long story. The short form 
is that although Big Cheetah, with an Intel 
66-MHz 486DX2 processor, and Windows 
3.] work together, that combination won't 


work with W95. The problem has to do 
with timing and the A20 line handler; Гуе 
written about this before, and I won't take 
up more time with it. 

The bottom line is that Big Cheetah is 
temporarily out of service. When he re- 
turns, it will be as a WAWG workstation. 
Meanwhile, I’ve become sufficiently fond 
of W95 and the Pentium's speed that I’m 
keeping Pentafluge as my main machine. 
It's a real fire-breathing system (see my 
September 1994 column), and it has been 
stable for several months. I love it. 


Part of my efforts to install W95 on Big Chee- 
tah involved reformatting the hard drive. 
Shortly after that, Big Cheetah was simply 
out of service with hardware problems not 
due to W95, and I had no choice but to set 
up a new main system. Of course, the easy 
way to change main systems would have 
been to use the W4WG network to copy 
everything from Big Cheetah onto a cou- 
ple of Maxoptix T3-1300 optical disks be- 
fore I started mucking things up. Alas, I 
didn't do that. Instead, I relied on Palin- 
drome's Network Archivist DAT (digital 
audiotape) system. 

That would have worked fine if I had 
got the DAT drive working on Pentafluge. 


continued 


URGENT—YOUR INPUT NEEDED 


On: Multimedia Development 


Dear Reader: 


To improve BYTE's coverage of technology in the State of the 
Art section, we'd like to get your feedback about what topics, ar- 
eas, and products we should be considering, and in what ways. 
We're planning in the future to take a look at the state of multi- 
media development—the processes and systems that go into 
creating effective multimedia presentations, whether for cor- 
porate training, infotainment, educational systems, or self-help 
programs. We're thinking of covering some of the ins and outs 
of integrating and editing digital audio and music, video, and oth- 
er animation and graphics, plus some of the programming ap- 
proaches, techniques, and systems needed to make the final 
product work. We expect to look at some of the similarities and 
differences in designing and building multimedia for CD-ROM 
distribution as opposed to World Wide Web publication. But 
before we design our coverage, we'd like to hear what you're in- 
terested in, what you'd like to see us report on and analyze. 

To let us know what you think, please use the following as a 
template to send us, via E-mail, an ASCII text file with your 
comments. Please be sure to include the «F IELDNAMES? with 
their angle brackets, followed by your information and com- 
ments. And thanks very much for your help. 
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«TOPIC» 
Multimedia Development 


<LASTNAME> 
Axelrod 


<FIRSTNAME> 
Alexander 


TITLE? à 
Creative Insights Specialist 


<COMPANY> 
Media Multipliers 


«PHONE»? 
800-555-4321 


«EMAIL? 
alex.axel@host.domain 


<COMMENTS> 
This is where your comments go. Be as brief or as long as you want. 


Tell us what you think, what you need, what you want to know more 
about. Tell us what you're doing. Tell us who we should be talking to. 


I could then install Network Archivist and 
let it go to work. Unfortunately, when 1 
connected the external tape drive to the 
SCSI string, nothing happened. The rest 
of the SCSI system worked fine, but the 
tape drive was invisible. Worse, ] had 
deadlines and needed files that existed only 
on Network Archivist tapes. 

Pentafluge was connected to the net- 
work; W95 can talk to OS/2 Advanced 
Server, Windows NT Server. and W4WG 
with no trouble at all. I installed the Fu- 
ture Domain SCSI board that used to be 
in Big Cheetah into SuperCow, the Gate- 
way 2000 486DX2/66 running W4WG. 
That worked, but what I couldn't do was 
make Network Archivist restore any files 
anywhere but to the logical drive it thought 
they came from. There's doubtless a way 
to accomplish this, but I sure couldn't man- 
age it. Thus, I could write all my Q&A 
Write BYTE files to SuperCow's C drive, 
but not directly to Pentafluge's C drive, 
which SuperCow sees as the R drive. 

I found myself transferring files from 
SuperCow to the Maxoptix optical disk to 
make room on SuperCow's C drive, restor- 
ing files from tape to that C drive, and then 
using the network to move those files over 
to Pentafluge's C drive. lt was tedious, but 
it worked. 


About then, Alex wanted to install Windows 
NT on Little Cheetah, the 50-MHz 486DX2 
system. This time, we backed up all its 
files onto optical disks before he started. 

Little Cheetah is an old system, and nei- 
ther its hard drive controller nor its CD- 
ROM drive were recognized by Windows 
NT. We solved the CD-ROM problem by 
installing a new Creative Labs Sound 
Blaster AWE32 sound card with the 
Blaster CD 4X CD-ROM drive kit. The 
installation was simple, the CD-ROM 
drive is faster than blazes, and the sound is 
great. The whole process took under an 
hour. If you need sound and CD-ROM in 
à hurry, Creative Labs is the way to go. 
Nearly everything supports it, their in- 
structions are well written, and things tend 
to go smoothly. 

Changing controllers was nearly as sim- 
ple with the AdvanSys PCI (Peripheral 
Component Interconnect) Bus Master Sil- 
ver Kit. We put the AdvanSys SCSI con- 
troller in a VL-Bus slot, popped in the set- 
up disk, and followed instructions. Since 
we didn't have to swap disk drives or do 
much fooling with hardware. the whole 
thing took under half an hour. 

The AdvanSys SCSI controller is fast, 
the setup is easy, and the instructions are 
simple. It will run your SCSI CD-ROM 
drives and other SCSI peripherals. Like 


the Distributed Processing Technology 
controller, it has a 50-pin miniconnector 
on the back, so you can have internal and 
external SCSI devices. [t also senses 
whether or not there's an external device 
and adjusts termination accordingly. 

The AdvanSys software is well thought 
out. The company furnishes a boot floppy 
disk, which you use to check out the SCSI 
bus and devices; once that's done. you 
boot up normally. The instructions are 
clear, and, assuming your hardware works 
properly, you won't have any problems 
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objects. Plus, Gamelon objects can be 
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installing DOS/Windows, W95, or NT. 
I’ve been running the AdvanSys SCSI con- 
troller for two weeks with heavy use, and 
Гуе had no problems. 


| haven't been running NT very long. | can say 
it's harder to install than W95. Among 
other things, NT wants you to know a lot 
about I/O port addresses, interrupts, and 
such, which W95 automatically goes out 
and finds. Indeed, one Microsoft techie 
told me that when he's got to install NT, he 
first gets W95 up and running and uses it 
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to investigate all the pertinent facts about 
the system. He records those and then in- 
stalls NT and feeds it the information he 
learned from W95. 

Once we had Little Cheetah running, 1 
wanted to test the external drive port on 
the AdvanSys controller. We connected it 
up and had the same results we had with 
Big Cheetah: the SCSI bus worked fine, 
but the machine couldn't find the tape 
drive. 

We know the tape drive works; but it 
normally works with one of those SCSI 
cables that has what looks like an RS-232 
connector on one end and a big 50-pin 
SCSI connector on the other. Both the Ad- 
vanSys and Distributed Processing Tech- 
nology controllers have small 50-pin con- 
nectors. I had only one small-50-pin-to- 
big-50-pin SCSI cable, so I used it in both 
places; it was brand new, but it sure looked 
like that cable was the problem. 

There was one way to find out: I called 
Granite Digital and asked them to send 
me a small-50-to-big-50 SCSIVue Gold 
Diagnostic Cable. I presume you can find 
other reliable sources of SCSI cables, but 
I am darned sure about Granite Digital. 
Their cables work, and the diagnostic 
flashing lights will tell you what's going on 


Tadpole Technology is the leading 
developer and manufacturer of 
portable workstation-class comput- 
ers. Their modular design allows 
user-upgrade of memory and disks 
for optimal performance. 
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with your SCSI system. 

That took care of the problem. As soon 
as we connected the tape drive with the 
Granite Digital cable, the AdvanSys con- 
troller recognized it. When we used a 
Granite Digital SCSIVue Gold Diagnostic 
Cable to connect the unit to the Distrib- 
uted Processing Technology controller in 
Big Cheetah, that worked, too. 

The moral of this story is simple: if you 
have a SCSI problem, first check termi- 
nation. The easy way to do that is with 
one of the little Granite Digital SCSI Vue 
Diagnostic Terminators. If termination is 
all right, try a cable known to be good, 
preferably one of the SCSIVue Gold Di- 
agnostic Cables. So far I haven’t had to 
do anything else. A// my SCSI problems 
have been either termination or cables. 

If you work with SCSI much, keep a 
Granite Digital SCSIVue Diagnostic Ter- 
minator and a few of its diagnostic cables 
around. They'll sure save you time and 
trouble. Highly recommended. 


Before we fired up NT on Little Cheetah, we 
installed the Inte] Pentium OverDrive chip. 
Little Cheetah began life as a 486/25 and 
then was upgraded to a 486DX2/50; now 
it's a sort-of Pentium. Installation was ut- 
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terly simple: remove old chip, insert new. 
The system fired up without problems, and 
there was no difficulty installing NT. 
They're not yet shipping a Pentium Over- 
Drive chip for 486/33 systems, but if you 
have a 486/25, such as one of the old 
Tandy Sensation systems, you can give it 
new life with a Pentium OverDrive chip. 
Performance improvements are said to av- 
erage about 90 percent over a 486DX2 and 
about 150 percent over a straight 486/25. 
While I haven't done extensive tests, that 
seems about right. 

The only drawback we' ve found to the 
Pentium OverDrive chip is that it has a 
fan mounted on it. The fan is powered off 
the motherboard, so that's not a problem; 
but the chip plus fan are more than an inch 
thick, so if your motherboard has the CPU 
in the board-installation area—ours does— 
you'll have to arrange things so that the 
slot opposite the OverDrive chip is occu- 
pied by a short board. 

Little Cheetah is noticeably speedier 
since we installed the Pentium OverDrive. 
The upgrade price is a bit steep, and | 
doubt I'd buy one for a system that already 
has a 486DX2/50, but the improvement 
over the standard 486/25 is dramatic. Rec- 
ommended. continued 


Rave Computer Association is the 
leading reseller of remanufactured 
Sun Microsystems computer 
hardware. 


HUGE SAVINGS 
Off List Price 
SPARC 1, 2, 5, 10 & 20's 


Immediate Delivery 
Call today for free brochure! 


Rave Computer 


Association, Inc. 
36960 Metro Court 
Sterling Heights, 

MI 48312 

Fax: (810) 939-8230 
1-800-966-7283 


E-Mail: sales @rave.com 
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Hit the Road... 


without ever leaving the information superhighway. 
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Tadpole P1000 
Notebook: 
Take all your 
power apps on 
the road with 
this super-fast 100 MHz 
Pentium notebook from 
Tadpole Technologies. 


Mobile 
Assistant: 


Н | Wireless согп- 
munications and 
route guidance 
system for the mobile office 
from Solid Computer Group. 


CompuServe: 
The world's pre- 
mier online service 


access. One-year 
subscription includes $250 


monthly usage credit.* 


*Unused usage credit may not be applied to 
subsequent months. 


The contest is open only to U.S. residants who are licensed 
drivers, 18 years of age or older. No purchase necessary. 
Entrants should fil out their daytime telephone number 
as indicated on the official entry form. You may 
obtain an entry form by sending a sell-addressed 
envelope to BYTE Mobie Office of the "905 Sweepstakes, 
One Phoenix Mil Lane, Peterborough, NH 03458 by 
November 15, 1995 or fax to (603) 924-2535. Limit: one 
entry par person. 

Entries must be received by mail or fax on or before 
November 15, 1995, or submitted in person at BYTES 
Booth at Comdex/Fall, Las Vegas, from November 13 to 
November 15. The finalist will be determined in a random 
drawing to take place at BYTES Comdex Booth #2654 al 
3:00 PM on November 16, 1995. The winner wil be 
contacted by telephone following ihe drawing and 
announced in the January 1996 issue of BYTE. Personal 
contact with the individual speciied on the entry card must 
be made for the finalist to be declared the winner, E the win- 
ner cannot be contacted within 15 days of the drawing, then 
the unclaimed prize wil be awarded to an alternate winner 
Selected at random. 

The wnner shall be required to sign an affidant ol 
eligpbiity and a liabiity/pubicity release which releases 
McGraw-Hill, Inc., from Kabüty in connection with the win- 
ners use of the prize, and permitting McGraw-Hill to usa the 


Cellular Phone: 
Compact, easy-to-use, 
flip-style, state-of-the-art 
cellular phone for the car, 
the sidewalk, the board- 


walk, the boardroom, etc. 


winner's name and likeness to promote the contest where 
permitted by law. 

The odds of winning depend on the total number of entnes. 
McGraw-Hill, inc., Mitsubishi Motors, and their respecte 
advertising agencies, subsidkaries, employees and employ- 
pes’ famises are not eligible to parhcipate in this contest. 
McGraw-Hill, Inc, is not responsible for lost, late, or misai- 
rected mai or ineligible entries, All Federal, State and/or local 
rules and regulabions apoly. Void where prohibited by law. 

One prize to be awarded: a 1996 Mitsubishi Galant LS 
(approximate value: $23,088), plus various mobile comput- 
ing tools described above; total prize value: $36,052. 
Vehicle specifications, including color, will be determined by 
Mitsubishi Motors. Standard manufacturer's vehicle war- 
ranty will be provided. Vehicle will ba delivered to Mitsubishi 
dealer closest to winner's locale, Winner is responsible for 
registering, licensing, and insunng the vehicle. The prize s 
not redeemable for cash, nor is substitution of the prize by 
the winner allowed. The winner is responsible for any and ab 
taxes associated with the acceptance of the prize. BYTE 
reserves the right to substitute a comparable prize upon 
unavailability. For (he name of ihe winner, send а 
self-addressed, stamped envelope after November 16, 

1995 to Marketing Dept., Море Office of the "905 
Winners, BYTE Magazine, One Phoenix Mill Lane, 
Peterborough, NH 03458. 
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Apple had a fairly small booth at E3. That's 
a bit odd, because they had graphic games 
when S-100 computers were stuck with 
character-based games like Rogue; and 
the Mac pretty well introduced the modem 
era of computer games. Even more inter- 
esting, if you ask games program- 
mers about the easiest system to 
write for, they'll say it's the 
Power Mac. David Joyner of 
Dreamer's Guild said, "Put- — 
ting up Doom is an after- 
noon's work on a Power 
Mac," and while he's exag- 
gerating a bit, he has a point. With 
the PowerPC processor, you can do all 
your calculations in floating-point math, 
and it will be as fast as integer arithmetic 
on Intel chips—and the PowerPC does 
floating-point math in parallel with other 
processes, Expect great things for Power 
Mac (and PowerPC systems in general). 
We recently got a new Power Mac 
8100/100 AV, but I haven't had much time 
to play with it. Like all Macs, it sets up 
easily. One of the first things we did was 
install all the new Mac speaking voices, 
including some we have from the product 
developer. 1 found some oddities. For in- 
stance, the keyboard says that the func- 


YOUR 


\ | 


tion of the Delete key depends on the OS 
and application, and that’s sure true. In the 
Simple Text editor, that key, instead of 
deleting characters, inserts an invisible 
character that causes the voice to pause 
when it reads it. That capability can be 
useful, but if this feature is docu- 
mented, I haven’t found it. 
The first application in- 
stalled on the Power Mac was 
) _-— Roberta’s reading-instruction 
program. The shipping ver- 
sion works like a charm, al- 
|^ though some of the displays 
"8b whizzed past a bit faster than 
we'd intended—the Power Mac 
really is fast. We’re testing the develop- 
ment version that has the machine do the 
instruction; her currently shipping version 
needs someone who can read to serve as an 
instructor. The problem is that getting a 
good speaking voice that can read scripts 
takes a lot of memory and CPU power. If 
everyone had a Power Mac, it would be a 
simple job to get her program going, but, 
alas, the people likely to need it most are 
those least likely to have a Power Mac. 
Once I had the Power Mac going, I 
looked around for programs to run. One 
of the first was a CD-ROM called Lost 


RELIES 
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Treasures. Unfortunately, this is the kind of 
CD-ROM that makes you regret that CD- 
ROMS were ever invented. It has a wealth 
of information that you'd like to get at, 
but the interface makes you go around Red 
Robin's barn to find anything. It doesn't let 
you use a command line to look for some- 
thing; instead, you have to work through 
endless screens. 

When I was younger, I was quite a fan 
of lost treasures, partly because my great- 
grandfather MacKinnie was involved in 
recovering some of Laffite's gold in a 
Louisiana bayou. The story has been pub- 
lished a couple of times, but I’m dashed if 
I can find anything about it on this CD- 
ROM. It may be there, but that interface 
has defeated me. 

When I was in high school, I recail read- 
ing about the Oak Island treasure (Oak Is- 
land is off the coast of Nova Scotia), so I 
looked for that, too, and found about a 
paragraph with less information than I can 
recall from a book I read 50 years ago. 

I presume there's some useful informa- 
tion in the Lost Treasures CD-ROM, but 
you'll get more from good library books. 


The last time | wrote about WizRule, I had the 
program but no clue as to how to buy a 
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Your source code's future depends on how well you manage its paat, 
Development teams need to track a project's entire history and rebuild past 


Powerful features include: integrity—every time. 
* visual merging & visual differencing 
* full integration Into Visual C**, Borland C~, Visual Basic and File Manager 
* reporting capabilities for а!) management needs 

* configuration language and event triggers 

* industry leading Make/Configuration Bulider 


* unprecedented securíty and management with NetWare Integration 
* uniimited branching 5 merging. file locking 

* support for source, text. graphics, binaries, libraries & tpreadsheets 
* documented АРІ available 


More than 30000 sites depend on MKS Source Integrity {от their critical development needs 
Because effective source собе Management today makes your team more productive ізішогіу 


30 day unconditional money back guarantee. 
MAE ЕСІ and Миў Source Integrity are trademarks nf Mertice kern Systems lac, Ail ether trademarks acknowledged. 


74 Cognos. Gupta. Microsoft. and Powertofi all want yau to be able to use Mortice Kern Systems (RCS) saftware configuration 
tsensgemeni tool wiih their development tools (and they ve al! built in hocks) maybe rou should check Н ош Datamation. Ашим 1994 


versions quickly and accurately—with 100% assurance of reliability and 
MKS Source Integrity (MKS RCS) does all of this— 
and leverages your entire team to its maximum 


productivity. MKS Saurce Integrity is the most 
comprehensive software configuration management 
(SCM) solution for client/server development 
across multiple platforms. It's project orlented. And 
it is the only system to offer sandboxes. ensuring 
each developer a safe, personalized place to work. 


Take a free test drive with 

MKS Source Intem;grityl 

Call 1-500-265-2797 today! 
519-684-2251 


Phane: 
MKS Fax; 519-884-886) 


Internet: salesemks.com 
CompuServe User ID: 73260,4045 
MKS Germany: 49-711-16714-0 
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м ПСЕ Ағам SYRTERIE РӘС 


FOR PEOPLE WHO TAKE THEIR 
NETWORKING PRETTY SERIOUSLY. 


Sure, some of you are more hard core than others. But 
whether you're linking a dozen desktops or hundreds 


of offices worldwide, there's only one event for you: 
NetWorld'-Interop" Atlanta. As the world's leading 
interoperability expo, we'll have over 500 top LAN, 
WAN and telecommunications vendors on hand. Each 
will be showing off the latest in high-speed networking, 
Internet access, client-server and more. Better yet, you 


can see and test all the latest solutions on our live, 
multivendor, multiprotocol network—the InteropNet". 
No matter how you look at it, there's simply no better 
way to evaluate new technologies for your business 
than NetWorld+Interop. So order your free pass today. 
We guarantee it'll leave a lasting impression. 


NETW'SRLD INTEROP 95 


i FREE VIP PASS * ATLANTA, GA • SEPTEMBER 27-29 * GEORGIA WORLD CONGRESS CENTER 


Address 
Phone/Fax 


| A120 


Company, 

City, State, Zip 

Fax: 415-525-0199 • Май: N+! 95, Р.О. Box 5855, San Mateo, CA 94402-0856 
GET CONFERENCE ысық; МА bod WEB AT Шы p shexpos.com * € CALL 800-488-2883 


типа September 25-29. Outside the U.S. call 415.578.6900, © 1095 SOFTBANK Exoottion and Conftrence Company (SOFTBANA Expos). 
holders, 


Tha conference program 
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copy. Now there’s a new version for Win- 
dows from a company called WizSoft. 
WizRule will examine your databases— 
dBase, Clipper, Foxbase, or Paradox—and 
look for rules. An example of a rule might 
be, “If Customer is Franklin or Penn or 
Balboa, then City is Philadelphia; proba- 
bility 0.98. The rule exists in 202 


records.” It will then list the excep- — 7 


tions. 

Some of those exceptions may 
be database errors. WizRule is quite 
good at finding such things. Some 
rules will be trivial; but some of them 
may be extremely helpful in gaining 
insight into the way your company 
works. You may find, for example, 
that one salesperson consistently offers 
higher discounts than the others, or that 
one is far more productive in midweek 
than on Mondays or Fridays. 

If you’ ve got large databases, you prob- 
ably have a wealth of information in there 
that you don’t know about, and you need 
WizRule to get the most out of that data. 


It's pretty nifty. 


David Mitchell describes Scanfx as some- 
thing like a minivan: it doesn’t do anything 
spectacularly well, but it does a lot of 
things more than adequately. 

Scanfx is a combination color scanner, 
fax modem, and fax receiver. It connects to 
a phone line, and to both your computer 
and your printer, so that you can use it as 
a copier—just scan something and then 
print the copy; a plain-paper fax receiver; 
a normal fax machine; and a modem for 
sending faxes composed with a program 
such as WinFax. It comes with Calera’s 
Optical Character Reader, meaning that it 


For those who, like me, are addicted to Terry 
Pratchett's Discworld fantasies, the 
Discworld ($39.99) game is a hoot. Contact 
Psygnosis, Ltd., Cambridge, MA, (800) 438- 
7794 or (617) 497-5457; http://www 
.Sony.com. Circle 1240 on Inquiry Card. 


Microsoft went to a lot of trouble to make 
Microsoft Encarta '95 ($99.95) both 
informative and enjoyable. Contact Microsoft 
Согр., Redmond, WA, (800) 429-9400 or 


(206) 882-8080; http:/ /www.microsoft.com. 
Circle 1241. 


05/2 Warp Connect (ful-pack edition with 
Win-0S/2 code, $299) is neat, combining 
05/2'5 mostly solid 32-bit multitasking 
performance with real connectivity 
capabilities. Contact IBM Corp., Austin, TX, 
(800) 342-6672 or cali your local IBM dealer; 
http:/ /www.ibm.com. Circle 1242. 
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can translate typescript and some printed 
documents into machine-readable files. 

Scanfx has the virtues and the limits of 
all sheet-feeder systems. It can feed itself 
a stack of paper, but you can't copy a book 
page or something oversize.Scanfx installs 
quite easily. You do have to install a board; 

the good news is that the board doesn't 
require an IRQ (interrupt request). The 
installation software is simple, and 
the system comes with a test 
color photograph; you can 
get it installed and tested 
in under 10 minutes. Af- 
ter that, it's pretty rou- 
tine. 

You wouldn't want to 
use Scanfx as the only 
copier ina bas office, but that's not its 
primary purpose. For copying an occa- 
sional page, it's pretty nifty; and, of course, 
you can use Optical Character Reader to 
scan the document into a machine-read- 
able file and then reformat it in Word and 
print as many copies as you like. 

If, like me, you hate curly faxes, but 
every time you look at the cost of a plain- 
paper fax you decide that curls aren't so 
bad after all, look into Scanfx. It may be 
just what you need. 


Те CD-ROM of the Month is Microsoft En- 
carta '95. Microsoft went to an awful lot of 
trouble to make this multimedia encyclo- 
pedia both informative and enjoyable, and 
that planning paid off. If you're planning 
on publishing a CD-ROM, look at this one 
to get some ideas on how it ought to be 
done. 

The game of the month is Discworld 
from Psygnosis. For those who, like me, 


For More Information 


The PCI Bus Master Silver Kit's ($379) SCSI 
controller is fast, and the setup is easy. 
Contact AdvanSys, San Jose, CA, (800) 525- 
7443 or (408) 383-9400; http://www 
.advansys.com. Circle 1243. 


Little Cheetah is noticeably speedier since we 
installed the Pentlum OverDrive chip ($449). 
Contact Intel Corp., Santa Clara, CA, (800) 
548-4725 or (408) 765-8080; 
http://www.intel.com. Circle 1244. 


Scanfx ($599) is a combination color 
scanner, fax modem, and fax receiver. 
Contact Plustek U.S.A., Inc., Sunnyvale, CA, 
(800) 685-8088 or (408) 745-7111. Circle 
1245. 


If you work with SCSI much, keep a SCSIVue 
Active Diagnostic Terminator (50-pin 
Centronics, $59) and a couple of SCSIVue 
Gold Diagnostic Cables ($39 to $169) 
around. Contact Granite Digital, Union City, 
CA, (510) 471-6442. Circle 1246. 


are addicted to English novelist Terry 
Pratchett' s Disc world fantasies—set on a 
world that is, in fact, a disk carried by four 
elephants standing on the back of a giant 
turtle swimming through space, a world 
in which there can be intelligent if homi- 
cidal luggage, as well as wizards who 
study at the Unseen University—the Disc- 
world game is a hoot. If you've never 
heard of Pratchett, and thus don't under- 
stand the rather obscure logic he uses, I 
suspect the game will drive you mad. 

The book of the month is The Death of 
Common Sense: How Law Is Suffocating 
America by Philip K. Howard (Random 
House, 1994). If you suspect litigation and 
regulation have gotten out of hand, you'll 
be certain of it once you read this book. 
Some of the examples he gives are hilari- 
ous—until you realize it's all deadly seri- 
ous, and people are fined, jailed, and driven 
out of business for transgressing absolutely 
senseless rules. 

Next month, more on the Power Mac, 
including some educational software; a lot 
more on W95; and quite a lot of math and 
simulation software. Ш 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer who 
also earns a comfortable living writing about 
computers present and future. Jerry wel- 
comes readers' comments and opinions. Send 
a self-addressed, stamped envelope to Jerry 
Pournelle, c/o BYTE, One Phoenix Mill Lane, 
Peterborough, NH 03458. Please put your 
address on the letter as well as on the enve- 
lope. Due to the high volume of letters, Jer- 
ry cannot guarantee a personal reply. You 
can also contact him on the Internet or BIX 
at jerryp@ bix.com. 


If you need sound and CD-ROM in a hurry, the 
Sound Blaster AWE32 sound card (street 
price about $299) and the Blaster CD 4X CD- 
ROM drive kit (street price about $219) are 
the way to go. Contact Creative Labs, Inc., 
Milpitas, CA, (800) 998-1000 or (408) 428- 
6600; goblaster@compuserve. com. Circle 
1247. 


if you've got large databases, you probably 
have a wealth of information in there that you 
don’t know about, and you need WizRule 
(single license, $495) to get the most out of 
that data. Contact WizSoft, Inc., Framingham, 
MA, (508) 620-4554: http://www 
.wizsoft.com. Circle 1248, 
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NSTL Benchmarks Are The Worldwide Standard 


From North America to Asia, South America to Europe. more than 20 publishing partners 
utilize test results produced by NSTL's unique, cross platform InterMark™ benchmarks, 
providing more than 8 million readers globally with objective, real world 

product evaluations. 


Think global — and put NSTL to the test. 


Look for NSTL's InterMark test results in Business Week. BYTE. Data 
Communications, LAN Times, Open Computing, PC Digest and 
Software Digest. For more information call 1-610-941-9600. 
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What's Мен: 


PREVIEW HIGH-SPEED PENTIUM PCS 
Gateway's 133-MHz Pentium 


Gateway 2000's P5-133XL packages Intel's new 133-MHz Pen- | 


tium processor іп a піпе- бау tower PC with numerous muitime- 
dia and communications options. The P5-133XL unit we tested 


came with a three-disk, quad- 


DIGITIZER SYSTEMS 
Available in both 12- by 12-inch 
($495) und 12- by 18-inch ($995) 
sizes, the Ultima II digitizers are 
compatible with most desktop 
publishing, CAD, graphic arts, 
and software applications for 
DOS, Windows, Sun Mi- 


dle up to four 90-MHz ($6495) 
or 100-MHz ($6795) Pentium 
processors. You get a choice of 
Level 2 cache: 256 KB. 512 KB, 
І MB, or 2 MB. The server also 
offers ALR's QuadFlex SMP ar- 
chitecture, FlashBIOS, and Net- 
Tune Server Management. Both 


machines come equipped with 
16-MB EDC RAM, expandable 


speed CD-ROM drive; a 17- | Performance | crosystems, and Unix sys- 


tems. Cordless and corded 


inch Vivitron monitor; an ATI Р5-120 PS-133XL anil . 4 ; 

Mach 64 graphics accelera — 443 4 pointing devices are avail- 10 1 GB; six EISA bus-master- 
i ° pn able. The cordless pres- ing and four PCI bus-mastering 

tor card with 2 MB of video | Floating-Point index 1.29 1.64 P d : 


sure-sensitive stylus sup- 
ports dynamic sensing 
capabilities, such as tilt, 


expansion slots; 13 drive bays 
(18 with the optional Quick Hot 
Swap П kit); 1-МВ PCI local- 


memory; an Ensoniq 16-bit | 
| wave-table sound card; Altec | (A 90-MHz Dell Pentium XPS/90 scores 1.00 


ACS-31 speakers; a 3%inch | 9n both tests.) 


floppy drive; 16 MB of EDO '— 


memory, expandable to 64 MB; a 1.62-GB IDE hard drive; a 28.8- 
Kbps modem with a TelePath Il telephone-answering device; a 
| keyboard and mouse; and bundled Microsoft software. 

Running BYTE's Native Mode benchmarks, the P5-133XL showed 
improvements of 10 percent in integer performance and 27 percent 
in floating-point performance over Gateway's 120-MHz Pentium- 


based P5-120 (see the 


Gateway 2000 


Gateway 2000 P5-133XL 
| As reviewed, $4399 


North Sioux City, SD 


table above). In addition 
to its faster Pentium pro- 
cessor, the P5-133XL's 


(800) 846-2000 
(605) 232-2000 
On CompuServe, 


host bus (the interface 
between the CPU, the 
memory, and the 256-KB 


go gateway 
Circle 1035 
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spectively, compared to 60 and 30 MHz іп the P5-120. 

The price of the Gateway 2000 P5-133XL is comparable to what 
its 120-MHz Pentium-based predecessor cost upon its introduction. 
The 133-MHz Pentium processor, combined with the three-disk 
CD-ROM drive option, makes the P5-133XL an excellent system for 


power users. 


THREE-IN-ONE VIDEO BOARD 

The T230 Pro ($350) combines 
video acceleration, video capture 
and playback, and videoconfer- 
encing functions on one 32-bit 
graphics card designed for use 
with the PCI bus. The T230 Pro 
board comes with Tseng Labs" 
ET4000/W32P and Viper video 
accelerators, which maintain a 
steady 90-Hz refresh rate for 
flicker-free displays; | MB of 
DRAM (5310), upgradable to 2 
MB (5350); and video capture 
and playback in NTSC and PAL 
formats. True-color modes ex- 
lend to as many as 16.7 million 
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on Inquiry Card, 


cache) and PCI (Periph- 
eral Component Inter- 
connect) peripheral bus 
also run slightly faster— 
at 66 and 33 MHz, re- 


—-Dave Andrews 


colors with screen resolutions of 
up to 1280 by 1024 pixels. An 
internal 26-pin feature connec- 
tor lets you add real-time video, 
and the board comes with an 
RCA connector for composite 
video input and an S-video con- 
nector for video recording and 
editing. The LeadPhone option 
supports two-way live-action 
color videoconferencing. trans- 
mitting video images from a 
desktop camera via a modem and 
an analog telephone line. 
Contact: Leadtek Research, 
Fremont, CA, (510) 490-8076. 
Circie 978 on Inquiry Card. 


pressure (256 levels), and 
proximity. The tablet's surface 
menu includes 18 user-record- 
able macro blocks plus up to 16 
additional user-recordable macro 
blocks from the pointing device. 
Contact: GTCO, Columbia, 
MD, (800) 344-4723 or (410) 
381-6688. 
Circle 979 on Inquiry Card. 


CELLULAR PCMCIA FAX MODEM 
Incorporating MNP IOEC, the 
Smart ST1414C ($239) cellular 
PCMCIA fax modem supports 
14.4-Kbps transmit and receive 
with fallback capability; MNP 2 
to 5, V.42bis, and V.42, which 
allows a throughput of up to 57.6 
Kbps; V.32bis, V.32, 
V.22bis, V.22, У.21, 
Bel] 212 and 103 stan- 
dards; and automatic 
line equalization for 
poor connections. You | 
can print incoming | 
faxes, schedule faxes ] 
to take advantage of M 
lower phone rates, and 
send faxes to multiple 
destinations. 
Contact: Smart Mod- | 
ular Technologies, 
Fremont, CA, (800) 536- 
1231 or (510) 623-1231; 
74431.462( compuserve.com. 
Circle 988 on Inquiry Card. 


ALR'S PENTIUM SERVER 


Supporting RAID levels 0, 1, and 
5, the Revolution Q-SMP mul- 
tiprocessor file server can han- 


bus video; and a 1.44-MB floppy 
drive. Interfaces include two 
high-speed serial ports, one par- 
allel port, one mouse port, and a 
keyboard port. 

Contact: Advanced Logic Re- 
search, Irvine, CA, (800) 444- 
4257 or (714) 581-6770; 
http://www.alr.com. 

Circle 980 on Inquiry Card. 


WIRELESS KEYBOARD v 


Now you can use your PC as an 
integral part of your presenta- 
tions taking place at distances 
of up to 30 feet away from your 
computer. The RF-50 Wireless 
Keyboard and Mouse Touchpad 
($499.95) consists of a compact 


83-key keyboard, a mouse touch- 
pad pointing device, and an RF 
transmitter/receiver. The touch- 
pad allows fast and accurate 
movement of the screen cursor 
as you simply glide your finger 
over its 2- by 3-inch surface. 
Contact: Wireless Computing, 
Irving, TX, (214) 719-2515. 
Circle 999 on Inquiry Card. 


PARALLEL-PORT BUSINESS- - 


CARD SCANNER А 

CardScan Plus ($299), a dedi- 
cated parallel-port business-card 
scanner and Windows software, 
allows you to scan business cards 
without leaving your PIM. The 
software automatically recog- 
nizes names, titles, company 
names, addresses, phone num- 
bers, fax numbers, and E-mail 
addresses and stores them in an 
electronic Rolodex-like format. 
You can instantly view scanned 
card images, add custom notes 
to records, send letters and faxes, 
and browse and search for infor- 
mation. In addition, you can find 
a contact and automatically dial 
his or her phone number. 
Contact: Corex Technologies, 
Brookline, MA, (800) 942-6739 
or (617) 277-5344. 

Circie 987 on Inquiry Card. 


486 AND PENTIUM PCs 
Epson's ActionTower 8000 and 
7000 Series PCs feature Pentium 
and 100-MHz 486DX4 proces- 
sors, respectively. Both lines in- 
clude multimedia capabilities; 
PCI local-bus architecture; a 16- 
bit, a 14.4-Kbps fax modem with 
such telephony features as a full- 
duplex speakerphone, Voice- 
View capability, and a phone- 
like user interface; a quad-speed 
CD-ROM drive; a stereo sound 
card; a microphone; a 1.44-MB 
floppy disk drive; and amplified 
stereo speakers. In addition, both 
systems come with Internet con- 
nectivity, Epson's FocalPoint 
user interface, and on-line docu- 
mentation in English, French, 
and Spanish. 

Based on a 75-MHz Pentium 
processor, the ActionTower 8200 
($1999) comes equipped with 8 


= MBof RAM; 256 KB 
of cache memory; | 
MB of video memory; 
and a 540-MB hard 
drive. The Action- 
Tower 7500 ($1699) 
1 includes 8 MB of 
| RAM, I MB of video 
memory, and a 540- 
MB hard drive. 
Contact: Epson America, Tor- 
rance, CA, (800) 289-3776 ext. 
3000 or (310) 782-0770; on 
CompuServe, go epson. 
Circle 983 on Inquiry Card. 


CONVERTIBLE NETWARE 
PRINT SERVER 


A single-protocol print server, 
the PocketPrintServer ESI- 
2830A ($299) can change from 
NetWare to Unix or Windows 
NT, and it lets you connect a 
printer anywhere on a Novell 
Ethernet network. 

Contact: Extended Systems, 
Boise, ІР, (800) 235-7576 or 
(208) 322-7800; http:/ 
www.extendsys.com. 

Circle 986 on Inquiry Card. 


120-MHz PENTIUM TOWER 


SYSTEM 


The Diamond P120 tower sys- 
tem offers a choice of 75-, 90-, 
100-, or 120-MHz Pentium pro- 
cessors and comes with 16 MB 
of RAM, a quad-speed CD- 
ROM. a 1-GB hard drive, a 3%- 


inch 1.44-MB floppy drive, a 
14.4-Kbps send/receive fax mo- 
dem, and a 16-bit sound card. 
The Diamond P120 video line- 
up ($1889 to $3999) features a 
64-bit PCI graphics accelerator 
and low-radiation color monitor. 
The top-of-the-line ADI 17-inch 
26-mm dot-pitch monitor gives 
you a resolution of 1280 by 1024 
pixels with 256 colors at 75 Hz. 
Contact: DFI, Sacramento, 

CA, (800) 808-4334 or (916) 
568-1234; info dfiusa.com. 
Circle 981. on Inquiry Card. 


VIRTUAL OFFICE GEAR 

With Virtual Office Gear, co- 
workers can collaborate effi- 
ciently without being in the same 
building. A TAPI-compliant ISA 
communications card, Phone- 
Works provides voice mail, tele- 
phone control, caller ID, audio, 
14.4-Kbps fax/data - 
communications, 
and a speaker/mi- 
crophone (single- 
line version, $399; 
dual-line version, 
$699). The Cruiser 
program ($199 per 
user) can track team 
members, their ac- 
tivities, and their E 


communications. It includes 


MAPI-compliant E-mail. group 
scheduling, a calendar, messag- 
ing, and an address book. А 
PCMCIA communications card, 


——є—— = 


100-МН! PENTIUM | NOTEBOOK ЕА 


The Universa P-100 (from 52750). | combines up te Г 40 MB ot RAM. and йир. 

. to an 810-MB removable hard d drive with 
_ processor. The notebook also comes with an enhanced BIOS with a Win- 
dows accelerator; 256 KB of secondary cache memory; a built-in speak- 
-er and microphone; а 1-inch (25-mm] trackball; 1 MB of video memory; ^ 
_ a 10.3-inch dual-scan, passive › color screen ог 10.4-inch active TFT — 


. color screen; two PCMCIA Type ! ог опе Туре | Ш slot; and hot- 

_ swappable batteries for more than 2 2 hours of mobile computing 

power. Built-in Microsoft Sound- or r Sound Blaster-compati- 
ble digital audio lets you record, compress, store, and play 


back voice, sound, and music. | = 
Contact: Aspen Computer, Buffalo, NY, (800) 472-3273 or (716) 626-0315. 


. Circle 976 on Inquiry Card. 


1a 75-, 90-, or 100-MHz Pentium. | 


PhoneWorks To Go ($229) in- 
cludes voice mail, 14.4-Kbps 
fax/data communications, and 
telephone control. Designed to 
let you add music. voice, and 
sound effects to multimedia pre- 
sentations, the SoundGear ($209) 
PCMCIA audio card includes a 
wave-table MIDI engine, speak- 
ers, a microphone, and the Win- 
dows Sound System. Finally, 
LANdingGear ($199) is a 10Base- 
Т/10Ваве-2 PCMCIA Ethernet 
adapter that gives network ac- 
cess to a laptop PC. 

Contact: ConnectWare, Har- 
risburg, PA, (214) 997-4439. 
Circle 982 on Inquiry Card. 


3-D VIDEO-INPUT DEVICE т 
With CyberMouse ($99), you 
can move an on-screen cursor 
back and forth both vertically 
and horizontally, as well as 
through and around 
| objects. The 3-inch- 
| long band, which 
| you simply wrap 
| around your index 
finger, has two 
mouse-like buttons 
and beacons that 
transmit ultrasonic 
beams to sensors 
located on a 1-іпсһ- 
«ide plastic cradle that wraps 
around a side of your monitor. 
Contact: IPC Peripherals, Fre- 
mont, CA, (510) 354-0800. 


Circie 994 on Inquiry Card. 
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RUGGED 486 PEN-BASED HAND-HELD SYSTEM 


A pen-based hand-held computer, the wireless Badger GT-486P2 ($4495) offers the functionality 
of a full-size 486 PC and is rugged enough to withstand harsh environments and industrial field con- 
ditions. Embedded wireless options support cellular/CDPD, Ardis, and RAM radio modems. Features 
include a 25-MHz 3.3-V Cyrix 486SLC microprocessor, upgradable to 50 MHz; a 40-MB hard drive, 
upgradable to 340 MB; 4 MB of RAM, upgradable to 16 
MB; a 6-inch backlit VGA (640 by 480 pixels) display; two 


PCMCIA Type Il or one Type 111 slot; and 1/0 ports for seri- 
al, parallel, external keyboard, extermal VGA, and local- 
bus capability. An optional docking station for use inside 
vehicles includes interconnections for infrared, RS-232 
with an extemal keyboard option, and one parallel port. 
Contact: Badger Computers, Tampa, FL, (800) 322- 
3437 or (813) 972-6562; badger@ grtk.com. 


Circle 977 on Inquiry Card. 


SIMULTANEOUS VOICE 
AND DATA MODEM 


Now PC users can talk and share 
applications simultaneously over 
a single analog telephone line. 
The Sportster Vi 28.8 Faxmo- 
dem with DSDV card ($399) in- 
corporates digital simultaneous 
voice and data communications. 
This new specification lets you 
exchange information such as 
voice, graphics, photographs, and 
video and offers scalability, ad- 
vanced voice compression, and 
the ability to add new modem 
technology in the future. An ex- 
ternal model is currently under 
development. The modem pack- 
age includes Intel’s ProShare 
Premier Edition Soft- 
ware, a personal data- 
conferencing applica- 
tion. 

Contact: U.S. Robot- 
ics, Skokie, IL, (800) 
342-5877 or (708) 
676-7010; һпр:// 
WWwWw.usr.com. 

Circle 984 

on Inquiry Card. 


ETHERNET MICRO HUB 

With five UTP ports, Hubby 
connects small workgroups to a 
|ОВаве-Т Ethernet network. You 
can connect Hubby ($99) to 
workstations, laptops, and print 
servers or cascade it with other 
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10Base-T hubs using one of its 
UTP ports or a transceiver for 
connections to coaxial cabling. 
You can also use Hubby to set 
up temporary networks for proj- 
ects or to connect small offices, 
remote sites, and home offices. 
LEDs indicate power, collision. 
link, and receive. 

Contact: D-Link Systems, 
Irvine, CA, (800) 326-1688 or 
(714) 455-1688; sales 
irvine.dlink.com. 

Circle 985 on Inquiry Card. 


ACTIVE-MATRIX LCD 


PROJECTION PANEL v 
Version 2.0 of the Ovation+ 920 
($10,995), a workstation-com- 


patible, active-matrix LCD pro- 
jection panel, can display 1280- 
by 1024-pixel images in 16.7 
million colors. With a data rate 
of 135 MHz, the panel can pan 
freely around its 10.4-inch screen 
and expand a 640- by 480-pixel 
image to fill the screen. You get 
remote control of your software 


through Proxima's Cyclops cord- 
less mouse and a LightBoard 
feature that enables you to high- 
light information on the project- 
ed image. 

Contact: Proxima, San Diego, 
CA, (800) 447-7694 or (619) 
457-5500. 

Circle 992 on Inquiry Card. 


PORTABLE LASER SCANNER 


With 34 splash-resistant alpha- 
numeric keys, including four 
programmable keys, TopGun lets 
you either key in or scan in data. 
Consisting of a Percon PT 2000 
portable data-collection terminal 
and a TopGun laser module 
($795), the package ($1590) pro- 
vides an easy-to-read 4-row by 
16-column LCD window that 
lets you scroll through and re- 
view up to 24 lines of data. A 
real-time clock and calendar let 
you time- and date-stamp any 
record. TopGun offers data-stor- 
age memory of 128 KB, which 
you can upgrade to 256 KB, 512 
KB, or 1 MB. For additional ap- 
plications, you can remove the 
TopGun module and attach a 
tethered input device, such as a 
5-V laser, ID-badge scanner, 
wand, CCD, or single-track mag- 
netic-stripe reader. 

Contact: Percon, Eugene, OR, 
(800) 929-7899 or (503) 344- 
1189; info@ percon.com. 

Circle 989 on Inquiry Card. 


INTERNAL TAPE BACKUP 

Based on Travan technology, the 
HP Colorado T1000 ($235) is a 
QIC-80-compatible system that 
provides a 400-MB native capac- 
ity (800 MB using data compres- 
sion) on a single Travan mini- 
cartridge. It interfaces through 
your PC’s floppy drive control- 
ler. The internal drive includes 
Colorado Backup for DOS and 
for Windows, which provides 
unattended backup scheduling, 
an automated daily backup op- 
tion, and support for popular net- 
works. The HP Colorado T1000 
can back up your data at up to 
9.5 MB per minute and provides 
automated, scheduled, and cus- 
tomized backup flexibility. 
Contact: Hewlett-Packard, 
Palo Alto, CA, (800) 810-0133 
or call local Hewlett-Packard 
dealer; http://www.hp.com. 
Circle 991 on Inquiry Card. 


800-MB TAPE STORAGE A. 

A QIC-80 minicartridge tape 
backup system, the Tape*Stor 
800 uses 3M’s Travan media to 
boost the compressed capacity 
from 250 MB to 800 MB. The 
tape drive writes data at up to 9.5 
MB per minute and transfers data 
at 500 Kbps or 1 Mbps, depend- 
ing on the floppy drive con- 
troller. The system's FastSense 
feature automatically senses the 
speed of the host system and uses 
the fastest available data trans- 
fer rate. The Tape*Stor 800 15 
available in internal floppy-in- 
terface ($235) and external par- 
allel-port ($399) models. 
Contact: Conner Tape Prod- 
ucts Group, Costa Mesa, CA, 
(800) 626-6637 or (714) 
641-1230. 

Circle 990 on inquiry Card. 
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ШИТ Software 


PREVIEW ALGORHYTHMS" PHONEKITS 
Intelligence Comes to PC Phones 


Phonekits ($79.99) is communications-assistant software for 
Windows that turns your PC into a personal phone manager. It 
works with TAPI-compliant hardware, ranging from a ampie mi modem 
to an integrated mo- 
dem/telephone card. 

The. package con- 
sists of four tightly in- 
tegrated modules: PC 
Phone, an on-screen 
phone with a con- 
struction kit that en- 
ables you to custom- 
ize the features and 
look of the phone; Ad- 
dress Book, a PIM that E 
enables you to enter 
contact names, ad- 
dresses, multiple phone numbers, E- 
mail addresses, and notes, as well as 
print address lists, mailing labels, and 
envelopes; Answering Machine, which 
lets you set up voice-mail boxes and 
logs caller information from caller ID; 
and Call Log, which displays details for incoming and outgoing 
calls, including the time and duration of a call, who you called, and 
who called you (if caller ID Is used). Call Log also uses caller ID to 
display your notes from previous conversations. 

In stand-alone mode, you can manually dial a number, or you can 
place calls from programmed speed-dial numbers or by looking up 
a number in the address book and then dialing it. A more power- 
ful feature Is PhoneKits’ ability to dial from within Windows ap- 
plications: You simply highlight a phone number and click on it. 
Similarly, when you highlight a person's name from within an ap- 
plication, PhoneKits searches the address book and pops up the 
number on your screen. To dial the number, you simply click on the 
mouse. 

One of the great joys of using РһопеКй5 is its intelligence. For ex- 
ample, my office is in the 212 area code. Once | told it the area 
code from where І was dialing, the program took any phone num- 
ber I'd entered with that area code and dialed it without my having 
to tell it not to dial the 212. Similarly, PhoneKits intelligently han- 
dles telephone extensions. — Salvatore Salamone 


(800) 799-5487 

(214) 490-5487 
stanford@algorhythms.com 
Circle 1002 on Inquiry Card. 


SCALABLE SQL 4.0 

With Scalable SQL 4.0, you can 
write one application that you 
сап move from a palmtop PC to 
a large client/server configura- 
tion, on OSes ranging from DOS 
to OS/2 to Windows NT to Net- 
Ware, without modifying the ap- 
plication or the database. Ver- 
sion 4.0 of the software includes 
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two-way replication; cost-based 
optimization; transaction-pro- 
cessing enhancements; pro- 
gramming extensions; standards 
enhancements; support for files 
up to 64 GB in size; date/time, 
unsigned, and currency data-type 
variables; and binary, large-ob- 
ject, data-type variables. Scal- 
able SQL 4.0 (workstation en- 


gines, $149 per station; 10-user 
configuration, $995) also pro- 
vides Visual Basic-compatible 
scripting, stored procedures, trig- 
gers, an ODBC driver, and IPX 
network protocol support. 
Contact: Btrieve Technologies, 


M m: THE Austin, TX, (512) 794- 


1719; on CompuServe, 
| go btrieve. 

Circie 1006 

on Inquiry Card. 


DAY-TIMER ADDRESS 
BOOK FOR WINDOWS 
Day-Timer AddressBook 
lets you quickly and eas- 
ily locate, sort, update, 
and print contact infor- 
mation. A contact file can 
contain multiple addresses; up 
to six phone numbers, E-mail ad- 
dresses, and nicknames; and in- 
cludes 12 customizable fields for 
other data. The program ($49.95) 
has an auto-dialer and phone log; 
a keyword-search function; and 
sorting by name, company, ZIP 
code, or follow-up date. 
Contact: Day-Timer Technolo- 
gies, San Mateo, CA, (800) 
225-5005 or (415) 572-6260; 
sales @dtt.daytimer.com. 

Circle 1007 on inquiry Card. 


SOFTWARE-ONLY VIDEO 
COMPRESSOR 


A software-only technology, True- 
Motion-S Compressor ($499) al- 
lows you to compress video onto 
your PC. The program provides 
video-editing and quality-con- 
trol capabilities, reduces jerky 
or blocky motion to produce 
smooth images, and enables you 
to play video frames in forward 
or reverse. You 
can display your 
full-screen (640 
by 480 pixels) 
smooth-motion 
video at more 
than 20 fps on 
486/33-based 
PCs or Quadra 
800 Macs. 

Contact: Hori- 


zons Technology, San Diego, 
CA, (800) 828-3808 or (619) 
292-8331; http://www 
.horizons.com. 

Circle 1020 on Inquiry Card. 


MAC COMPATIBILITY 
FOR THE LASERJET 5P 


PowerPrint/5P offers Mac con- 
nectivity for the HP LaserJet 5P 
printer. The program provides 
such features as background print- 
ing, flexible scaling, 32-bit gray- 
scale support, and cover pages. 
PowerPrint/5P (US$69) supports 
multiple paper paths, resolution 
enhancement, and TrueType and 
PostScript scalable fonts. 
Contact: GDT Softworks, 
Burnaby, British Columbia, 
Canada, (800) 663-6222 or 
(604) 291-9121. 

Circle 1009 on Inquiry Card. 


DECISION-VALUATION 
SOFTWARE FOR WINDOWS v 
Which & Why helps you ana- 
lyze factual and emotional data 
to compare alternatives, ratio- 
nalize conclusions, and reach the 
best possible decision. The pro- 
gram lets you quantify and rank 
each factor involved in a deci- 
sion relative to every other factor 
to create a benchmark decision 
model. You can then use this 
benchmark to rate each alter- 
native. Which & Why (US$349; 
DOS version, US$249) analyzes 
the input and then recommends 
the best alternative. 

Contact: Arlington Software, 
Vancouver, British Columbia, 
Canada, (604) 844-7878; 

info arlingsoft.com. 

Circle 1015 on Inquiry Card. 


SPEED UP WINDOWS ES 
Combining reporting and analy- 
sis features with speed-enhance- 
ment utilities, Hurricane ($79.95) 
speeds up both the Windows and 
Windows for Workgroups oper- 
ating environments. The product 
consists of Discover for Win- 
dows, which analyzes Windows. 
DOS, and your PC and reports 
on such features as memory, 
video, resources, system usage, 
disk drives, and benchmarks; 
WinGauge, a real-time monitor 
that reports on problems and 
conflicts; and Hurricane Utili- 
ties, tools that solve speed, re- 
source, and reliability problems. 
Contact: Helix Software, Long 
Island City, NY, (800) 451- 
0551 or (718) 392-3100; 

on CompuServe, go helix. 
Circle 1011 on inquiry Card. 


SOLVE PCMCIA CONFIGURATION 
PROBLEMS 


Now you can diagnose and solve 
your РСМСІА -сагд- and com- 
puter-system-configuration prob- 


COMPLETE HELP-AUTHORING 


WinHelp Office provides help authors with 
the tools they need for professional Windows 
Help development. The package ($599) in- 
cludes RoboHelp, WinHelp Video Kit, Win- 
Help Тоо! Kit, WinHelp HyperViewer, Mas- 
tering WinHelp, and Moving to WinHelp 95. 
All the tools in WinHelp Office are also available separately. 


lems. CardWizard Pro ($69.95) 
lets you quickly troubleshoot card- 
configuration problems, resolve 
resource conflicts, view PCMCIA 
slot contents. receive notification 
of card activity, and launch ap- 
plications upon card insertion. 
Contact: SystemSoft, Natick, 
MA, (508) 870-0050. 

Circle 1019 on Inquiry Card. 


GRAPHICAL FILE MANAGER 

FOR 05/2 WARP 

FileStar/? 1.0 (single-user license. 
$99; 10-user license, $799) lets 
you view available disk drives, 
directory trees, and data files; 
move between directories to copy, 
move, rename, and delete files; 
and quickly locate files by file- 
name or by text. The program con- 
serves disk space by archiving 
files in ZIP format using the in- 
cluded InfoZIP products, and it 
lets you display the contents of 
archived files ina ZipView win- 
dow and select them for brows- 
ing or decompression. 


Ғалы талым ранах Thé sime mute. 


RoboHelp guides authors through the creation of Help systems and 
electronic hypertext documents. With the WinHelp Video Kit, 
you can integrate video and sound into Windows Help systems and 
create live-video product tutorials. WinHelp HyperViewer pro- 


vides a fast way to search and explore Help systems. With the Mastering WinHelp video, new 
Help authors can quickly become productive and create professional Help systems in less than an 


hour, Blue Sky says. 


Contact: Blue Sky Software, La Jolla, CA, (800) 677-4946 or (619) 459-6365; 


http://www.blue-sky.com. 
Circle 1003 on Inquiry Card. 
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Contact: Sof Touch Systems, 
Oklahoma City, OK, (800) 
944-3028 or (405) 947-8080; 
72274,3102 9 compuserve.com. 
Circle 1012 on Inquiry Card. 


ELECTRONIC DESIGN 
AUTOMATION FOR WINDOWS 


MicroBench promises the abil- 
ity to quickly convert product 
ideas into microcontroller-based 
products. You provide basic sys- 
tem parameters, such as the type 
of power, timing background, 
types of I/O, and memory. Mi- 
croBench then displays a block 
diagram reflecting your selec- 
tions. Once the hardware ele- 
ments are in place, you build 
your program from high-level 
keyword commands. Keywords 
are linked to modules of assem- 
bly code, which MicroBench 
($695) stacks together to build 
the run-time program. The final 
result is a programmed 8-bit 
CPU and hard-copy documenta- 
tion that includes a system block 
diagram, circuit schematics, a 
parts list, a program listing, and 
assembly-level object code. 
Contact: MicroBench Soft- 
ware, Sunnyvale, CA, (408) 
248-7776. 

Circle 1013 on Inquiry Card. 
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| Software Update 


Matrox Inspector 1.7, Windows 
imaging software for scientific 
and industrial applications, 
adds sophisticated scripting 
that lets you automate routines 
and develop applications with- 
out programming. You can ex- 
tract precise measurements, 
vital statistics, and other infor- 
mation from images and de- 
velop proof-of-concept 
demonstrations. The Inspector 
Expression Builder lets you 
add built-in, user-definable, 
and external functions to a 
script. US$495. 


Contact: Matrox Electronic 
Systems, Dorval, Quebec, 
Canada, (800) 361-4903 or 
(514) 969-6028. 

Circle 1022 on Inquiry Card. 


A development tool for build- 
ing OSF/Motif GUIs for rela- 
tional database applications, 
TeleUse/DB 2.0 includes a data- 
base browser tool, a database 
template builder, open systems 
development facilities, auto- 
matic code generation, and ad- 
vanced application-testing ca- 
pabilities. $9000. 

Contact: Thomson Software 
Products, San Diego, CA, 
(800) 833-0085 or (619) 457- 
2700; info thomsoft.com. 
Circle 1023 on Inquiry Card. 


A software package that inte- 
grates IBM mainframe, 
AS/400, Digital VAX, and 
Unix connectivity, Rumba Of- 
fice 2.0 adds a common user 
interface, macros, and APIs 
across all hosts. It also pro- 
vides client/server access to 
hosts, access to HP 3000 and 
9000 host systems, a Windows 
VxD TCP/IP stack and appli- 
cations, тай integration, sup- 
port for Novell NetWare SAA 
2.0, FTX file transfer com- 
pression, direct access to 
AS/400 data, AS/400 report 
writing, and support for 
AS/400 Shared Folders. $500. 
Contact: Wall Data, Kirkland, 
WA, (800) 487-8622 or (206) 
814-9255; hitp://www 
walldata.com. 

Circle 1025 on Inquiry Card. 
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lation system; a C++ compiler; Software Update 
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With MediaPaint (5695), you can paint onto QuickTime movies 
either frame-by-frame or while your movie is playing. You can 
paint onto a layer over the video without changing the underly- 
ing movie and paint one movie directly onto another. Built-in 
filters let you create special effects that you can customize by 
combining paint tools. In addition to being PowerPC-native, 
 MediaPaint offers stencil paint, automatic copy, NTSC legal col- 
ors, live alpha, chroma- -keying, onionskinning, plug-in filters, 
strokes and paths, plug-in tools, eraser paint, instant preview, 
step/record, animated painting: tools, particle-system tools, fil- 
ter tweening, : and graphics tablet support. 

Contact: Strata, St. George, UT, (800) 787-2823 or (801) 628- 


5218; http:/www.strata3d.com. 
Circte 1004 on Inquiry Card. 


BUSINESS-CRITICAL SERVERS 
OpenServer release 5, a Unix 
server OS, provides Host ($695 
for five users) and Enterprise 
($1295) server OS configuration 
for Intel processor—based plat- 
forms. Features include interop- 
erability with PC LANs, WANs, 
legacy systems, and the Internet; 
integration of DOS and Win- 
dows PCs into client/server en- 
vironments; and graphical sys- 
tem administration and software 
management facilities for man- 
aging local and remote systems. 
Release 5 provides built-in SMP 
support, up to 30 processors (En- 
terprise version only), multi- 
threaded network subsystem and 
drivers (i.e., TCP/IP, Streams, 
and NFS), dynamic allocation 
of kernel tables, and memory- 
mapped files. 
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А single-user OS for business- 
critical computing, OpenServer 
Desktop System release 5 ($795) 
provides an integrated Unix sys- 
tem, networking services, and 
an X Window System-based 
GUI; advanced se- 
curity, SMP scal- 
ability, and RAID 
add-ons; DOS and 
Windows support 
by means of SCO 
Merge and SCO 
Wabi add-ons; and 
a Mosaic World 
Wide Web brows- 
er, graphical news 
reader, and E-mail. 

OpenServer De- 
velopment System 
release 5 ($795) 
provides a multi- 
standard C compi- 


an SCO Visual TCL scripting 
environment; DLL support; net- 
working, graphics, and system 
APIs and protocols; an optimiz- 
ing C compiler for Pentium and 
486 processors; and debugging 
tools. 

Contact: The Santa Cruz Oper- 
ation, Santa Cruz, CA, (800) 
726-8649 or (408) 425-7222; 
http://www.sco.com. 

Circle 1014 on inquiry Card. 


WINDOWS ACCESS FOR IBM 
RS/6000 v 


WinDD for Workstations pro- 
vides Unix workstations and col- 
or X Window System 11-com- 
patible devices with access to 
Windows applications running 
on PC applications servers. The 
WinDD server software allows 
a single 486- or Pentium-based 
PC to provide Windows appli- 
cations for as many as 20 to 25 
concurrent Unix users. Network 
configuration requires the Win- 
DD server software for each PC 
applications server and the Win- 
DD for Workstations display cli- 
ent for each user. Cost per seat 
is from $165 to $195; the Win- 
DD applications server software 
on CD-ROM costs $3495 for a 
| O-user license. 

Contact: Tektronix, Wil- 
sonville, OR, (800) 547-8949 
or (503) 682-7300; һпр:// 
www. tek.com. 

Circle 1016 on Inquiry Card. 


NetShield 2.2 for NetWare and 
VirusScan 2.2 for DOS, Windows, 
and 05/2 include faster scanning 
performance, better integration 
between applications, Novell 
NetWare 4.1 support, enhanced 
notification options, a new 
Windows console, administra- 
tor-access controls, and in- 
creased scanning and detection 
performance. Call for prices. 


Contact: McAfee, Santa Clara, 
CA, (408) 988-3832; 
http://www.mcafee.com. 
Circle 1029 on Inquiry Card. 


Chemical-structure-drawing 
software for Macs and Power 
Macs, ChemDraw Pro 3.5 
calculates formulas, mass, 
molecular weight, and elemen- 
tal analysis; recognizes 
charged species and radicals; 
interprets functional group 
nicknames; generates isomet- 
ric SMILES strings; and lets 
you cut and paste to Tripos's 
Unison, Unity, and Alchemy 
software. $795. ChemDraw Std 
3.5 adds hot keys, a syntax 
checker, unlimited undo and 
redo, AppleScript scripts, im- 
proved alignment tools, and 
drag and drop. $495. 
Contact: CambridgeSoft, 
Cambridge, MA, (800) 315- 
7300 or (617) 491-2200; 
http://www.camsci.com. 
Circle 1026 on Inquiry Card. 


Visual Thought 1.1 for Solaris, 

an object-based drawing and 
graphics tool, lets you drag 
and drop objects from the li- 
brary of application-specific, 
free-form, editable palettes or 
create your own palette; exam- 
ine and edit objects; draw data- 
flow, process, circuit, and log- 
ic diagrams; create figures and 
diagrams as EPS files for im- 
port into document processors; 
and use the attachment mecha- 
nism to link arbitrary files and 
programs to objects. Floating 
license, $1295; node-locked li- 
cense, $695. 

Contact: Confluent, San Fran- 
cisco, CA, (415) 586-8700; . 
info confluent.com. 

Circle 1028 on Inquiry Card. 


| Available 
From the Editors of BYTE Magazine... NOW! 


“оп CD-ROM 


ei FIVE YEARS OF BYTE AT YOUR FINGERTIPS! 


Ш 


Sover Stories e Product Reviews e BYTE Lab/NSTL Reports for product, 
e Benchmarks e Features e Core Technologies Columns technology, 
| Product and Technology News Г company, author 
And Much More! | 
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і тер; 2-2 сору and print 
TA what you need! 


Introductory, 
ffer: 


SAVE $5 


off the regular, 
price! 


! the information you 
need quickly and 
easily from your 


= ЕЈ 


selected articles 
to your word 


processor 
| | search results in 
| context, by issue, 
Place Your Order or by article title 
Today! 
Call 1-800-924-6621 SCAN 
or FAX your order the comprehensive 
609-426-5592 index in as much 


detail as you need 
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Order Now & Save! П Send me BYTE on CD-ROM PLUS 1995 quarterly updates with full text and graphics for just $54.95. 
Order BYTE on CD-ROM О Send me BYTE on CD-ROM with the full text of BYTE from 1990-1994 for just $39.95. 


ИОН Charge my: О MasterCard О Visa О Amex O Check enclosed (make checks payable to BYTE Magazine, US Funds Only) 
receive the full text of BYTE 
from 1990-1994 PLUS сыш мы  . 3— ignatwe 
quarterly updates on Name Address 
CD-ROM that include full 
text ard graphics from even њаё ë 2р 
issue in 1995! Or order the — ^ А en 
full text of BYTE on Mail to: BYTE on CD-ROM Circle 64 on Inquiry Card. CDBY653 
ФРИ ЧОХ ОШОЛ РО Вох 526, Hightstown, NJ 08520 


1990-1994 for only 539.95 Canadian and US orders, please add $2.95 for shipping and handling, and etate sales tax where applicable (Canadian orders add appropriate 
ға сі. а tear GST). Outside North America, add $5.00 for alr mail delivery. Айси 6-8 weeks for delivery, 
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ng for a New Frontier 


Having trouble keeping up with the ever-changing world 
of technology? Quatech can help. We are committed to 
providing our customers with quality products and exceptional 
service and support. We manufacture a complete line of 
communication and data acquisition products for PC/XT, 
PC/AT, PS/2, and PCMCIA systems. Just tell us your appli- 
cation, and we'll find the solution that's right for you. 


Quatech's communication and data acquisition PCMCIA 
cards provide maximum flexibility for your application. 
Communication PC cards include single and dual channel 
RS-232 and RS-422/485, EPP, and synchronous adapters. 
Data acquisition PC cards provide 12 and 16-bit analog 
input, 8 channel analog output, and 24 digital I/O. Add 
PCMCIA capability to your desktop computer with our 
Internal [nterface Adapters. Each adapter supports Type I, II 
and ПІ PC cards, and is available in several configurations. 


Communication boards for ISA and Micro Channel meet 
synchronous, asynchronous, serial, and parallel communi- 
cation requirements with protocols such as RS-232, RS-422, 
RS-485, Current Loop, and IEEE-488. Intelligent and copro- 
cessor adapters are also available. Data acquisition products 
add analog to digital, digital to analog conversions, and digital 
/О capabilities in 8 to 16-bit resolution. Other boards 
provide the capabilities for digital multimeters, digital 
frequency synthesizers, arbitrary waveform synthesizers, 
and IEEE-488 GPIB interfaces. 


Foreign Distributor Inquiries Weicome 


For more information and a free 1995 Handbook, call 
a Quatech sales representative today at 800-553-1170. 


Quatech, Inc. 662 Wolf Ledges Parkway, Akron, OH 44311. International Distributors: Australia/Interworld Electronics & Computer 61-3-9563-5011, Austria/ 
Megadata 43-1-523 42 12, Belgium/Acal NV/SA 32-27-205983, Brazil (Sao Paulo)/Intercomp 55-11-8532733, Brazil (Rio de Janeiro) Medusa Sistemas e Automacao 
55-21-2394955, Canada(Westemy/Interworld Electronics 800-663-6001 (Toronto office 800-465-0164), China/Quatech China 86-1-205-9030, Denmark/Jes Rasmussen 
ApS. 45-4281-6838, Finland/Lab Hi-Tech OY 358-0-682-1255, France/Elexo 33-1-69537020, Germany/Jupiter Electronic Systems GMBH 49-61-8175041, 
Hong Kong/Brio Technology Ltd. 852-581-1111, India/Comsquare Network Pvt. Ltd. 91-11-224-5159, Israel/Milivision Ltd. Div. 972-9-500623, Italy(Non-PCMCIAY 
N.C.S. Computer Italia 39-331-770016, Italy(PCMCIA Only)/Kernel Consulting S.r.l. 39-6-77207000, Japan/Nictrix Corp. (New Jersey) 201-947-2220, Korea/Sam 
Boo Systems 82-2-5384001, Netherlands/ACAL Auriema 31-40-502602, New Zealand/Advanced Portable Technologies 64-4-3852838, Pakistan/Rastek (PVT) 
Limited 92-21-4551881, Saudi Arabia/Integrated Computer Operations 966-3-895-1827, SIngapore/Bliss Services Pte Ltd. 65-338-1300, South Africa/Eagle Tech- 
nology 27-21-234943, Spain/Santa Barbara SA 34-3-418-81-16, Sweden/Systec 46-13-310140, Switzerland/Technosoftware 41-64-519040, Turkey/Logic Group 
90-212-2747197. PC/XT, PC/AT, PS/2, and Micro Channel are registered trademarks of the ІВМ Corporation. All other trademarks are of their respective companies. 
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BUYER'S 
GUIDE 


Essential Products 
and Services for 
Technology Experts 


Mail Order 

Top mail-order vendors offer the latest 
hardware and software products at the 
best prices. 


178 


Hardware/Software 
Showcase 

Your full-color guide to in-demand 
hardware and software products, 
categorized for quick access. 


200 


Buyer's Mart 

The BYTE classified directory of 
computer products and services, 
organized by subject so you can easily 
locate the right product. 
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Canon Innova 
SD 4610 


b 480DX2 66MHz CPU 

Ф 4MB RAM stl.. 36MB тах, 

Ф 540MB hard disk drive 

Ф VESA local bus video 

Ф 32-bit graphics accelerator, 
512KB video RAM ztd., 2MB max. 
€ Pre-installed MS-DOS, 
Windows, ClarisWorks @ EPA 
Energy Star compliant @ 3 year 
warranty, 1 year on-site service 


NETWORKING PRODUCTS 


WNOVELL 


Netware V4.1 


ME узлг 
5 Usor 3.5"... mu i| 
10 User 3.5"... Mi 
25 User 3.5* 2082.5 
50 Usar 3.5". .. 000.96 
100 User 3.5* m „22295.82 
Сай ke Pricing on x» Novel NetWare — 


3Conr 


3С509В Etherlink IIl 1087 5pk.. 
3C509B Etherlink Ill combo... 
3C5088 Etherlink ШІ combo Бок. 
3C578 Ефетйлк EISA coax .. 
3C57B Etherlink EISA 10BT .. 


301627 12 port Linkbuilder 10ВТ... 

ARTISOFT 
NodoRtenner 20004 .. „215.58 
NodoRunner 20007 .... „169.05 
NodeRunner 2000C. 188.05 
NodeRunner/SI 2000А . 87.13 
NodeRunner/St 2000T „73342 
LANtastic V6.O.......... 72.50 
LANtasiic V6.0 5 user 329.87 
LANtashbc V6.0 Starter Kit .229.13 
Central Station II... „309. 
Зітріу LANtaslic starter kit 
T-Runnor 8 port 108T...... 
T-Runner 12 pon 10BT.... 


atr nian Tia Pec com, Pac 


Muttiprotocol print server 1087 HP MIO... 
Multiprotocol print server 108T ponas 
Multiprotocot 2 pnnter aerver combo . 
Multiprotooo! 4 printer server combo ..... 


EtherExpress PRO/100Mbps PC} ......... 
EiherExprass PRO/100Mbps EISA ... 
EtnerExpross PRO/100Mbons PCI Spk.. 
EtherExpress PRO'10 Fish 108T .. 

EtherExprass РВО/10 Fish 108Т брк. -— 
EthorExpress PROV10 Fish combo... 
EtharExpress РВО/10 Fish combo Spk. 
EtherExprass 18 coax ............ 
EtherExpress 16 coax ‘si 
EtharExpress 16 10BT .. 


MICRODYNE 


Саде МЕ2000+ coax.. 
Eagle Lo ML 10BT .. 


EE NE 

NE2200 Et: bm 

IRMAtrac 4/1 ISA Convertible. 
ЇНМА!гас 4/1 ISA Натйор.......... 


LUNG PRODUC `$ 


‘SMC’ 


ТРЕВ 6 роп + BNC. 
тане TP12 12 port + AUI. 
3608 Ethemat B port hub 7087 .. 
3512 Ethernet 1242 port hub 1087 


PC600WS5 ААСМЕТ coax .... ..... 119.23 
PC650WS ARCNET TP .. 119.03 
ARCNET 8 роп active hub coax. 229.41 
TokenCard Elite 16/4... : 
^ 

TOMS INID 
TC5143 Ethernet 108Т ..T2.08 
TC5143 Ethernet 10BT брк. 399.94 
ТС6242 ARCNET 8-ЫЇ coax .. „96. 
TC8245 ARCNET coax . 


TC6040 ARCNET passiva 4 port hut coax... 
TC6055 Ethemot 8 port hub fOBT .. 
ТС4045 Token Ring 16/4 .............. 


CDW Carries ha Complete 
Une of TONS Products. Cal for Detain! 


TERMINALS 
Link MC5 amber/green/white 


m 


PE310BC pocko! Ethernet cuax.... 
PE310B2 pocket Ethamet coax.. 
РЕЗТОВТ pocket Étheme! 106T ... 
PT31GCTP pockel Token Ring 111... 
PP KOO Parallel port muttiplexor ..... 
PS-CE2 PCMCIA Ethemat 1087 .. 
PS-CE2 PCMCIA Ethernet combo 
Р5-СЕ2 PCMCIA Token Ring ......... & 


| TAPE & RED soll 


SPEER. 


REMOVABLE MEDIA DRIVES | 


Jumbo 250 intemal... 129.24 
Jumbo 359 internal... 149.90 
Jumbo 700 internal... 199.80 
Jumbo 1400 intemal... 300.48 
Trakker 250 paraliet port... 268.77 
Trakker 250 рага port. „484,91 
Trakkor 700 paralel port 335.81 
T1000 ВООМВ Travan......... 195.38 


Powertape 2.4GB SCSi intemal 
Powortape 2.4GB SCS) onama... 
РомагОАТ 4G8 SCSI inteenal........... 


iomega. 
Zip drivo 100MB parallel interface .... 
21р deve 100MB SCSI interface 
Zip diska 100MB, Эрк ... 
Dino 420MB tape drive intemal, 
Ditto BS0MB tape driva Intemal ......... 


MICROSOLUTIONS 


BUY WITH CONFIDENCE 
CDWO IS A NASDAQ 
TRADED COMPANY 

ТСКЕН SYMEROL COwC 
D AB rated 5A1 
Dune 10-762-7952 


| COW Sells | 


For Less 


ke Cook Road 


U.S. Robotics 
Sportster Vi 28.8 
Faxmodem 

with voice mail 

Ф Data: V.34 and V.FC™ (28.8K bps) 


and V.32bis (14.4K bps) € Fax: 14.4K bps send/receive 


warranty 


ғалға E 
«геги! 


Tape* Sior 250MB intemal ....... 


Tape*Sior 420MB Intemal ... 


..539.70 


Tape' Stor 4GB internal IDE ....................... 


—— 


FS8500 305MB IDE intemal ...........................311.83 
SideCar It 305MB parallel... ; 
1200-4 408 SCS! extemal .. 

MULTIMEDIA AND CD-ROM 


Crentivo Labs 
Digtal School House CD 2X КН intemal ........ .219.98 


GoundBiaster 18 value edition... 
SoundBlaster 16 MCD................ s 
SoundBlaster 16 SCSI-2 ........... ms 
SoundBlaster 16 ASP МЕСГЇ).............................174Д% 


— аза, 


Diamond 4000 Quad CD ki homal ..... 
Diamond 5000 Quad CO kit intemal... 
Jensen JPS35 speakers SW .. 
Jensen JPS45 apeakera 10W .... 


Microsolutions АХ CD parallel .................. 284.98 
[ 4. БТ М ене ны 1; 


—————MÓ 
————————— (LÀ 


Dr — 


Dl ————— ned 
Pioneer DRMG04X 4X 6 disc ........................... 80471 
Pioneer DRMIT804X 4X 16 diac..................... 1878.28 
——— 22.) 


mp pum nee M 
Ploxtor spior quad intemal ... 
Рюхіог 6X чогта!.................. 


Sony СОЏ-559 SCSI 2X imema ................. 167.21 
Sony АХ intomal wIDE intoríace........ 

Sony АХ imema! БСБ? intertaca . 

Sun Moon Star CD 2X kil interna! 


Sun Moon Star CD 2X КИ Internal wieound ... 211.78 
Teac SuperQuad 4X intemal... - 
Toshiba 3601 SCSI 4X intemal... 
Тит» Beach Monte Сагю............................. 
Turte Beach Tropez... КЕНЕТ) 
Turta Beach Monterey .........................»....214Л4 


DIGITIZERS & 
DB Ill 12X12 4 button .............. ——— „230.47 
DB fll 12X12 18 бибоп....................... там 228,47 
DB 1 12X12 ИИИ ET 


pressure pen 
Drawing Siate fi 12X12 4 buton cordiesa ....... 224.90 


Dp | —— ьа тез 


Ф V.42/MNP 2-4 error control and V.42 bis/MNP 5 data 
compression for throughput up to 115,200 bps Ф Digitally 
records voice messages € Includes voice mail, fax and data 
communications software for Windows @ 6 year limited 


SHA Al 
243.40 cow 54076 


DIGITIZER 


Е9-1200-РтоРС......................„аелнненн 1205.72 


HEWLETT 
PACKARD 


7107382 
Scenmaker 35T slide scanner... net 
Summasketch ІН 12 X 12 Mo button ...............218.54 
Summeasketch IN 18 X 12 4 button ...............505.22 


CM2099 14* 28 М... мам 


Magnavox CM2015 15° 1024 .......... 
Magnavox CM4015 15” 1280.. 
Magnavox CM4017 177.21. 


Magnavox CM4018 17" 28.. 

Magnavox 20CMB4 20" 

NEC ЭНЗЕ ТЕР ыссы ылы ссе АО ТО 
NEC XV14 14'......, eene caso Т 
NEC XV15 16:.......................... — ae 


КИІК, 
А MNT" 
NEC XE2121'........—— rel TRUM 
NEC XP15 187... oce 70.08 
NEC XP17 IT... 777119614 


МЕС ХР21 21*....... ee ВЗ 
———Má ДЇ 
——— 272.09 


Samsung 3 14° 
Samsung 15GL 15^... 
Samsung 17018 17*................ 
болу CPD-1425 14* lusissien 
Sony 15SF 15" Ls еннен ADE 
Sony 17SF1 Ұ77......................мосоменкенЕТЕДА 
Sony 208Е1 20* eene dI OS 
ViewSonic 1588 15* sess M28 OU 

à ——— зен | | 


ViewSonic 21PS 21°*.....................ь....-—.1Ю@70 


x E DEO BOARDS 
ADS VGA to TV Elite internal ........................... 12 


ATI Qraphica Pro Turba ISA 2MB ...... nr. 
ATI Graphics Pro Turbo VLB 2MB . = 

ATI Graphica Pro Turbo PCI 2MB .. 
ATI Graphics Pro Turbo PCI AMB ... 
Diamond SpeedStar Pro ISA 1М8 
Diamond SpeedSiar 64 ISA 2MB ... 
Diamond Stealth 64 VLB 2MB VRAM 
Diamond Stealth 64 PCI 2MB VRAM ..... 
Hercules Dynamite Pro ISA IMB... 
Hercules Dynamite Pro ISA 2MB ... 
Hercules Dynamite Power VLB 1MB.. 
Hercules Dynamite Power VLB 2MB.. 
Hercules Terminaior 64 PCI 2B... 


ш 
In | ed : HEWLETT 
z PE | n | m PACKARD 
Uc. бы 
Intel T P i io id | Sia Tur HP INC 660C 
H e а ge Y P» a Аа fancec y 
OverDrive ссе color inkj 
p = b "“.Х е Cony } 
Processors kak a mJ T ] à 9 Print speed: up to 4 ppm 
Power up to a ne (monochrome); 1.5 ppm nen 
те нна Жашыл e (color) Ф User-selectable 
— — resolution: 600 x 600 dpi; 
Add an Intel Pentium”, ÍntelDX4^, or IntelDX2" OverDrive* 600 x 300 dpi or 300 x 300 
processor to your Intel486" CPU-based and run your dpi Ф 512KB RAM 4 
applications at amazing speeds. To find out whieh OverDrive standard @ HP PCL3 
CPU is right for your application, call your CDW account | emulation € Parallel interface 
executive today. BETTER e 3 year warranty Ф НР-С2164А 
е495 eo W-— ^* CARO 76 = 
As low аз........................ $129.00 cow 39783 ON. .. 9409.40 cowssag 
| С =" | >» J| : | | { i f 
COMPUTERS | | | DOT MATRIX & LASER PRINTERS | HARD DRIVES & CONTROLLERS | Р AND UPS 
TOSHIBA | OKIDATA PTS Eat ATA СВОТ 
T2100 DX2/50 250MB mono .......... ,24 245МВ 5С3-2.............................. 
» аі 425MB Fast-ATÀ ............. — HÀ | 
T2100CS DX2/50 330MB dual cir 540MB Fast-ATA 185.85 | 
Lisci [ed 330MB act — ‚зага фла заката фа! йв 1 
T2130CS DX4/75 520MB aci color 22777” MICROM n 
T2130CT DX4/75 520MB pas color... 4221 EE on ‚шшш 
T2150CS DX4/75 500MB pas color CD = " 
T2150CT DX4/75 500MB act color СО. , 


АЛ Conner drives Isted include complete жершіл 
hanane ағиј software. 


SMART 280 
SMART 456 
SMART 675 
BAT aa 
Ascentia 910М 4/75 710MB act color 
Advantage! 6066d 4/66 540MB CD ere [ 
Advantage! 8075р 5/75 1ОВ CD... isobar 6 Р 
Advantage! 8090p 5/90 1GB СР... j 
Advantagel 8100p 5100 1GB CD. 
6/90 БАОМВ................................. E | 
IBM беле Сат, | 
225372 iB Token 
ThinkPad portables herr 
701CS DX4/75 360MB act color... Megaherz | 
701CS 0X4/75 540М8 act color. Magne 
755СХ 5/75 540MB act сойы... -— - 
755СХ 5/75 810МВ act color.............. New Media " 
755CD 540МВ act color, 2x CD-ROM Г —— ee New Media | 
755СО 810MB act color, 2x CD-ROM............6799.00 MODEMS & COMMUNICATIONS | Simple Tech 14, е 
360CSE DX2/50 540MB pas color Simple Tech 14. 
SBOCE DX2/50 340MB act color ([-Rohbotics AT CES 
3G0CE ОХ2/50 540МВ act color.............. ышы таф 
кт SPORTSTER MODEMS Simple | 
- V.34 28. € ! 
Ара 535 DX2/86 540МВ ..........................1380.00 V34 98, tur Beach 
VK USA Sportster p 
PC350 DX2/66 ВМВ, . 14.4K external wax s КҮ! | 
PC350 DX4/100 ВМВ, 540МВ...... VI 14.4K internat w/fax А voice ....... ATS wel 
Vi 144K охатд! w/fax & уосе........................132.78 p 


NEC 


Уогба V DX2/50 250MB dual cir 
Vorsa V DX2/50 250MB act ctr... 
Versa V DX2/50 340MB act cir... 
Versa V DX2/50 540МВ act cir... 


2149.87 
2298.63 

2389.51 
2678 55 


Vorsa M DX4/75 340MB true cir. 
Versa M DX4/75 540MB hi-res сіг... 
Versa M DX4/100 540MB hi-res сіг... 
Versa M DX4/100 540MB true cir... 
Versa M 0Х4/100 810МВ tv-res cir .... 
Versa P 5/75 SAOMB act cir... 

Versa P 5/75 540MB hi-res 
Versa P 5/75 810MB act сїг........ 
Versa P 5/75 810МВ 10.4" hi-res ctr. 
Versa Р 5/75 810MB 9.5” heroa cir ........ 


ÅP Tous INSTRUMENTS 
TM4000M SX2/50 200MB duel color............. 1999.00 
TMA000M DX2/50 340MB dual cir "1948.78 


TM4000M DX2/S0 455MB act сіг... 
TM4000M DX4/75 344MB act color . 


21893 
2198.35 


TM4000M DX4/75 455MB dual color 2198.36 
TM4000M DX4/75 455MB act color .. 2023.43 


TM4000M 054/100 524MB act color 
TM5000 5/75 524MB dual сіг... 
ТМ5000 5/75 010MB active cir... 


«3207.17 
3868.65 


"ed 4539 22 


= | | FAX (708) 465-6800 еместик вүте 125 


46 on Inauiry Care 


Lightning does strike twice! 
Combine DPT's PCI SCSI 
performance with the power of 
your Pentium, and watch your 
system sizzle. Of course you 
can install your DPT PCI SCSI 
adapters with confidence be- 
cause they are fully compatible 
with the latest version of the PCI 
specification, and we have tested 
compatibility with thousands of 
products and operating systems. 


) РЕСІ шаан] Р] ТҮРТ RE 


PASI AS Min йн! 


10 Bench" 
PCI SCSI Host Adapter Performance 


For even faster performance, 
you can easily add hardware 
caching and RAID support with 
optional plug-on modules. 


Circle 152 on Inquiry Card. 


Installation couldn’t be easier: 
all DPT PCI SCSI Adapters are 
Plug-and-Play ready and come 
complete with Storage Manager," 
DPT’s award-winning setup and 
maintenance software. 

Order a DPT PCI SCSI 
Adapter today and find out for 
yourself just how fast lightning 
really is. 


1-800-322-4378 


ШОРТ 


Distributed Processing Technology 
140 Candace Drive, Maitland, FL 32751 


SciTech 


MICROSOFT® | 


POWERSTATION VISUAL С++ 
Develop & run Fortran programs of virtually any size if you program in C or C++ and use MS DOS®, 
& complexity with Microsoft FORTRAN PowerStation Windows” or Windows NT™, Microsoft Visual C++™ 


(version 2.0) is THE product to use. Visuat C++ fea- 
tures an optimizing compiler and a state-of-the-art 

Integrated Development Environment that includes a 
projed manager, incremental linking; just in time debugging; books online and a 


family of 32-bit development systems! Migrote 
Fortran code from other platforms with litle or no 
J modification! Get unporalleled price/performance! | 

Save time in code development and тсіпіепопсе using the Windows integrated 
development environment. Coll NOW to order or request a FREE Test Drive Kit! whole lot more! Get outstanding value by enrolling in the subscription program. 


DOS & Windows price ................. $349 Single product price .................. 
Windows NT ргїсе.................... Subscription ргїсе.................... 


THEORIST 


Easy-to-use interactive symbol math 
and graphing program. No program- 
ming language to learn, no syntax 
errors 1o puzzle with. Enter equations 
with the built-in autliner. Point and 
dick structures from the palette. 
Rearrange your equotions by 
“dragging.” Version 2.0 


TK Solver for Windows 


Intuitive Windows interface combines with ТКУ 
powerful declarative language and backsolving 
capabilities. It's the only software that lets you 
enter formulas as you know them — without 
any mathematical manipulation required! The 
TK Librory of Math and Statistical Tools is 
induded covering differentiation ond integration, differen- 
tial equations, probability, curve-fitting, simulation, optimization, and more. 
Windows price ..»................... $189 
Also available for DOS ................. Windows, Mac price .................. 


JMP®3.1 
Statistical Discovery Software 
from SAS Institute, Inc. 


Statistics is not just dota reduction and analysis, it’s 
data discovery. JMP's unique graphical approach to 


Mathcad PLUS 6.0 


Solve mathematical calculations in a live 
and interactive environment. type equa- 
tions right on the screen, ad an "=" 


| Statistics allows you 10 see your dato from many df- sign, and Mathcad solves instantly. The 
ferent perspectives quickly, easily. JMP's ever-growing solutions are “live.” Change any factor 
list of statistical features indudes: extensive linear and or equation ond Mathcad PLUS 6.0 


| nonlinear model fitting, induding regression, ANOVA, MANOVA, and random effects 
models. Statistical quality control analysis, extensive survival analysis, and exdusive PLUS lets you convey ideas without rewriting. And incorporate text and graphics 
integrated design of experiments. with your real math notation for meaningful ond impressive documents. 
| Mac, Windows price .................. Windows price 2...-............. BE 


automatically recalculates. Mathcad 


— B: 


[ STANFORD GRAPHICS 


With Stanford Graphics’ Graph Gollery of 171 
graph types, you'll always find the right 
graph for your technical dato. Error bar 
choris, X-Y plots, bubble plots, histograms, 3D 
surfaces and contours, and curve fitting are 
just a few of the graph types available. Link E 
your Excel, Lotus 1-2-3 or ASCII files directly 
into а powerful 4-dimensional spreadsheet. 


Widows price 2....................: $395 
Windows МТрпїсе...................4 $695 


To order or for more information call 


1.800.622.3345 


ask for our free 116-page catalog with 


more than 2,000 products! 
(M-F 7:30am - 6pm CST) 


(Fax 312.486.9234, 24 hours) 
See us on the Internet! Our URL is http:/ /www.scitechint.com/scitech/ 


6 Те) тоо, Inc 2525 Н. Eston Avenue, Chicago, IL 60647-2003 Tel 312 484.9191 
— (052105 coll 1.800.622.3320 for a Confidenticl Reseller Price List 


Circle 165 on Inquiry Card. 


Call 
* THE BEST BR 
FREE 


| PRODUCT 


800-298-4727 


1 


i'L- 


Protessor Sereen [3 (2 Uy 5 = ' [im High Res, displays available - 800x600 res. 


Pentium 90MH . 7: m ше = on notebook E - ALARM же 
LLICLLE E аб ЖЕШС ИМИ ||Ш True color displays available - 16.7 million Баа ae А 
АЖ mL =. colors on notebook от tah ЖОМ. Л ТАЛА 
= (Omm oo ещ Ш Removable/Reversible display р : d'a Sabi 
Portégé 610CT 5 ; > НЕ Wn floppy w/ 2nd battery for 6-10 hrs. ia Versa P 
лы ш = attery life 
РАН”, Е Replace lay w Vesa Bay- - Add extra ж “ИН. Pentium - mái 
Ш Built-in CD-ROM Drive чан Ш High Res. displays available - 800x600 res. 
Ш Built-in 16-bit sound, microphone, А е. 0-2 = ШИТ mic ж шаш á бы 14 Шаны 
speaker & MIDI Mun \ Е-Е Up e ve - easily emo eversible display 
Ш 10.4" Active & Dual Scan AET se more storage и жле Ды 2nd battery for 6-10 hrs. 
Р а den "e edlen ? NP UV} stes РДА Proressor Sereen Н Ре Earn y w/ Versa Bay - Add extra PCMCIA 


e C ШЕЕ | aoas 9.5" DudSn 7498 52369 ІШ Built-in 16-bit sound, microphone & speaker 
тайық. онан мді аста 6 i ii (3 95'Dud$cn 34008 49 W Upgradable hard drive - easily add more storage 


easy to use Ай T Sl / 5 Du 
Processor Screen HD Prie AR cc S Tua Sil i Processor Screen HD Price 


4860X4/75 10.4" Dual Scan 500MB $2999 Gp = E ИРГИТ PETS Qo Ае TE 


4860X4/75 104" Active — 500MB 3009 6. “Же 4860X4/100 9.5 Adiva 340MB 299 Рейт/5 ФУ Active 
_ Жазу "|| 4860%4/100 9.5" Active  BIOMB — 4069 — Pentum]5 95 High Res. 
4B6DX4/100 9.5" HighRes. — 540MB 3879 — Pentium75 95 High Res. 


"(us Pentium 75 — 10.4" Active 
4BG0X4/100 9.5" Kigh Res. — 810MB 4249 Penium75 104" Кбе 


Pentium 75 


3» TEXAS 


ЖЕ 9 / | · 
Ш 10.4" Dual Scan & Active 


E иаа || INSTRUMENTS 
& reduced weight | 
ш КШ ШШ Integrated Accupoint - small, accurate ~ aV E | 
oem & easy to use DE LL RS į Ё 
5 В Processor. Screen HD Prie UP TO 2 i 
486DX4/75 10.4" Dual оп 320M8 $2199 IN THE 
4B6DX4/75 10.4" DuolScon 500MB — 2549 ІП {- "n 
4B60X4/75 104" Active 508 3069 TERI С 5 ROU. | " Р 
CALL FOR ДАШ, 


TravelMate 5600 


| 


B Brilliant color display SSSR 75MHz Pentium with PCI Bus to optimize 
IBI 16-bit sound c Pentium processor performance 
BI Integrated pointing device Ш 10.4" Active Matrix display with 2MB Video RAM 
B yell oF | Type THY PCMCIA slot - € Dual Scan display with 2MB Video RAM 
Pr ТЕ! SK colors on notebook display 
in — ША qm 16-bit Sound Card, Speaker Microphone & MIDI 
val Scan 340MB Pate 

E Upgradable hard drive - easily add more storage 
486D12/50 47А 455MB 79 yin Dual Lithium lon Bateries 


4850X4/75 9.5" Dual Scan 455MB 2199 ien. , ' 
4B6D¥4/75 — B'Àdie 340MB 2199 Ш Built-in infrared for no hassle printer connections 


TT MR PTT RE mmerocessor Screen HD Price 
AB6DXA/100 — 9.5 Adive 525MB 3229 Pentium75 — 10.4" DunlScan 500М8 $3899 
Pentium 75 104° Adive 728 4599 


qon $3039 
Pentium 75 04е ТЇЗ 509 
шило ҮШ Adve Ж 
НЫШЫ 97 Mom 250HB 51399 


48602/50 104'Dud Scan 330MB — 1999 
4860X2/50 8.4" Active 330MB 2699 


© PGs laa АП adeg Subject to change and 00 not include shipping. All products of brand names are trademarks of 
Eos mpleat, 34 51, Martin Drive, Marlborough, МА 01752. Phone (508) 624-6400. Not respon- 
тег ат icd or m 


ONLY at PCs COMPLEAT > “рген Prie 30;Day Money “Free 


| CALL 
ICE, ..: 
д -y | 7 ДЕНТІГШІЗ 
| | | | Lowest 
&SERVKE © 


Р 


800-298-4727 


é D 


gemmam a PFenriums Now AVUIIODIE; 
COMPUTER Qu. Фә E Built-in CD-ROM Drive (755CD models only) 
Authortzed System | BOE ғ 42, - н Ш Built-in 16-bit sound, microphone, speaker 
Reseller M ve" m — (MIDI on 755 CD models) 
Ш 10.4" Active (65K colors) & Dual Scan 
B 14.4 fax/modem, full duplex speaker phone, 
answering machine & voice mail 
Ш Built-in infrared for no hassle printer connections 
22226922 же Ш 800 x600 resolution on notebook display 
Ascentia Ae à! (Pentium models only) 
950N Ш Lithium lon battery technology 
(Pentium models only) 


B 104" Active & 103" Dual Scan м “== = Processor Screen — HD Prie 
Ш Lithium Ion battery technology Же-т: 4860X4/100 10.4" Dual Scan 340MB $4099 
a EAN Ш Intelligent power management to | creer d КУД. 104° Dui San 0 
Se ARAN rel е Dr iin ini maximize performance PLUS тшеп ют Ü “Пи Хал — 8 
Ш TMH Pentium or blaing perfomance Integrated Smartpoint - small, accurate ; 4BDXA/100 10.4" Adve 340MB 


И High Res. displays - 800x600 res, on notebook & easy touse __ sor Screen HD Price ОДИ 10.4" Adive НВ 

- iiis Bun cee eer Processor Screen. HD Prise IM ThinkPad? 701 enel Le 1 
ithium [on battery technology 10.4" Adi 360M8 $4799 4 Adivo 

| | Built-in infrared for no hassle printer connections 486DX2/50 10.3" Dual Scan 340MB $2559 10.4" Adie 540M8 5149 486DX4/100 — 10.4" Active 810M8 


i і жа 404/75 10.3" Dual Scan 510MB | 2749 4 i e 
Processor Screen ЦОЙ 4R6DX4/75 10.3" Duo 700MB | 3049 Hf 4” wp SM) 400 атто 104" Adve ҮТ 


Pentium 75 104° Dual Son — 500MB $3439 4860X4/75 10.4" Active 510MB — 3829 10.4" Activ 360MB 5299 " : ; 

Pentium 75 10-4*Duol Scan B00MB ABGDX4/75 10.4" Active 700MB 4129 104" Arive  SAOMB 5640 Features built-in CD-ROM driva 
ww л ІМ ез Scon 1 Тараа. e " iilo 

entium А Active AST, ASTI mademang ot AST Tl aA ar Ean Myr Ы 

Pentium 75 Ое — 1208 5399 naris (есіл es тыг! DX4/100 10.4" Activa LCD 54048 $6799 Loss 


HEWLETT? 
PACKARD 


" FU 


| | 


COMPAQ. MY 


LTE ELITE 
ЕС 


Processor Screen НЮ 


SBD.) 436042/50 8.5" Ducl Scan 260MB $2549 
ly] 4860X4/75 8.5" Dual оп 260MB | 3049 T 4 
LIE Elite || НР InkJet Printers очы 
HP Det 320 printer (ропоб).........529990 БІ 103 Acte 103 Dual M, 
ae i ral d El Boppy w ае т 


a 
id 


Ш 10.4" Active Matrix display 


~ 4 : attery life 
Wl Fast 486DX4/75 processo HP DeskJet 660Српіліег................. 479.99 wy Built-in infrared 
Contura 410 Б eme AC ne small, sleek design HP DeskJet 1200€ printer .............. ..919.99 аини Poems анд 
LAE — ^", osi a - HP DeskJet 120 JPS printer . ... ........ 1589.99. Provessor Screen HD Price 
МӨПЕОГЕ Gi Ш Uppradable hard drive - easily a me Office Products "Jun 
Upgradable hard drive - easily add а сар ce HP Offilel.......... eee ИЕ IO Ave DN Er 
more storage 14 —— 549.99 480/4/75 — 104" Active 


Bl 32-bit local bus with IMB video RAM 


Ані emis Processor Screen — HD Prie 
Extended lile NiMH battery technology а 

2 zw 4860X4/75 9.5" DualScon 340MB $2739 
И Compaq, 3-year worldwide warranty | 4Bs0X4/75 9.5" DuolSeon SIOMB 3119 
Processor -Sireen ЖИЛ 4860X4/75 10.4" Adive — 510MB | 4159 
4860X2/50 9.5" DuolScan  350MB $1989 4860X475 104" Active — BIOMB | 4539 
48602/50 8.4" Active 350MB 2350 В-8/95 


IP LaserJet Printers 486DX4/100 
HP laserjet SP printer (IBM, брот, &00dpi) ........S07999 4B6DX4/100 
НР LaserJet SMP printer (IBMEMAC, борт, 6004pi). . 1039.99. 486D4/100 
HP LaserJet AL printer (IBM, 4ppm, 300dpi) ...... 499.99 ШИЛ 


104 Active 
HP COLOR KIT 48604 


MB 
arate ІМ т» iM 3919 
SES A" Active 
With Deskjet 320 purchase. Оу 104" Аа ПІН 4499" 
Offer good through August 3151 19% + НЕ д 


More Brand Names, peripherals and software , International 508-624-6400 


available. If you don't see it, CALL! 


Circle 170 on Inquiry Card. 


COVERNMENT, EDUCATIONAL, CORPORATE 
& INTERNATIONAL ORDER SPECIALISTS 


215-022-0050 EXPRESS international Order ting 
215-022-4640 EXPRESS Yochnical Support 
*215-922-011G EXPRESS FAM + Domestic - international 
'B00-636.6792 EMPRESS Ordar Line - TOLL Frew 


| 1 | 

| 

| ІШ. Bedicoted to serving Purchasing Agents Worldwide 
= - - Bre-Approved Open Accounts far aif Fortune 2000 


1-800-636-6792 25555: ^" FAX 1-215-922-0116 71251519 E eD шш Е NO SURCHARGE 
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Finish Out Your Rack 
with a Magnum Commander 


Ш Control up to 96 file servers with just 1 keyboard, monitor 
and mouse 


B Supports all 100% IBM compatible PCs and Р$/2 or 
serial mice; integral Sun and optional 
Macintosh support available 


3.5" unit is designed for 19, 23, 
and 24" rack applications 


Each unit controls up to 16 file 
servers; cascade up to 6 units 


Control all computers locally, 
remotely, or both 


AutoBoot™ feature boots all 
computers without user 
intervention 


Push-button and keyboard 
controlled scanning standard 


Rear peripheral access available 


‘Inc. 


COME SEE US AT D Ж pk 
COMDEX Canada, Toronto; July 12-14 1995 Booth #2209 У )( ) 
“ : Ж 


MAGNUM 


COMMANDER — 
Dy REM 2 (СУ BEX" 


(205) 430-4000 (205) 430-4030 fax 


ІВМ, PC, and PS/2 are registered trademarks of International Business Machines Corporation. Macintosh is a registered trademark of Apple Computer, Inc. Sun is a 
trademark of Sun Microsystems. Cybex, Commander, and AutoBoot are trademarks of Cybex Corporation. 


Dealer Program Available Made in USA 
Circle 147 on Inquiry Card (RESELLERS: 148). 


е 79% 
ити, нені күш | 


ook- Off тө missing ` 
sey ingtedient: 


Qu: 


Thanks again to all our 1994 Chili for Children Cook-Off sponsors. It was the 


hottest cook-off yet, as your support helped raise over $500,000 for missing 
children. This year's event promises to be another great time MICROGRAFX. 
for all, and while the Cook-Off is the largest event of Fall 
Comdex, it's sure to sell out. Reserve your sponsorship now 
and help make the 1995 Chili for Children Cook-Off the best 


ever. Call Kate Potts at Micrografx, (214) 994-6413, for details. 


Corporate sponsorships start at $3,500. 


MICROGRAFX 


Proud Patron of the Chili for Children Cook-Off 


1994 CATTLE BARON SPONSORS 


Borland 9. с: ФОС Inc. бм MICRO intel туше 


MAGAZINE 


PED f ' 7 i Р 39 Texas 
MICROGRAFX Microsoft V mips stconcraphis ристон Ты. — InstruMENTS XEROX Eg Ziit-Davis Publishing 


Who says we have the two best PC diagnostic tools 
on the market? Just about everyone... 


Ін ^ | N \ гі } | gets a telephone walkthrough during which an experienced 
™ СК | | technician shows you the features of the product. My technician 
| — | Hg uum was quite knowledgeable and helpful." 


AGNOSTICS 


ШІЛ 


Featuring these 2 award-winning diagnostic tools: 


Micro-Scope6,0 c PosteProbe 


diagnostic tools on the market: 

“Micro 200075 MICRO-SCOPE and POST-PROBE arc available separately 
and in a small kit (the Toolkit) containing diagnostic software and a 
diagnostic board. If your system fails to boot, this will tell you why, if 
anything will. If it boots but behaves oddly, this gives you a fighting 
chance of finding out if it’s a hardware error. You name it, this tests it. 
If you maintain PCs, you'll love it. It gets a User's Choice Award. 
—Jerry Pournelle/BYTE Magazine User’ Choice Award/May 1994 


"[POST-PROBE] is the only card that will function in every system on 
the market. The documentation is extensive, and not only covers the 
expected POST Codes for different BIOS versions, but also includes a 
detailed reference to the bus signals monitored by the card." 

—Scott Mueller, from "Upgrading & Repairing PCs," Second Edition 


“(Тһе Universal Diagnostics Toolkit] provides the most sophisticated 
diagnosis and repair of any PC. Ideal for technicians and support 
staff—in fact anyone who maintains or repairs PCs must have it. This 
product is a technician's (or serious enthusiast’s) dream tool kit." 
—SA Computer Buyer/March 1995 


"If you're responsible for technical support of hardware, there's no 
other tool I'd recommend sooner than MICRO-SCOPE. The product's 
power, coupled with excellent, prompt and knowledgeable technical 
support, makes it a sure winner." 

—David Welcher/Data Based Advisor Magazine/January 1994 


“All in all, we found this hardware/software combination in Micro 
2000's UNIVERSAL DIAGNOSTICS system to be superb. It is extremely 
useful and a definite must bave for anyone responsible for maintain- 
ing computers." —PC Upgrade Magazine/Volume 3, No. 3 
"My favorite diagnostic 

Inc. It will test | 
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—Drew Heywood/Inside NetWare 3.12, 4th Edition 


“MICRO-SCOPE has helped me and my company 
save over 20 hard drives through its low level 
|, format procedures. I am very happy and 
impressed with this software. I think MICRO- 
SCOPE is worth it, no matter the cost.” 
—Andy Tran 
“Not only did MICRO-SCOPE successfully low- 
level format an IDE drive that was purposely 
damaged, but of four drives reporting ‘controller 
error’ and thought to be defective, MICRO-SCOPE 
managed to reformat three of them and restore them to 
full capacity. The only reason it failed on the fourth is 
because the drive will not spin up at all. If you ever have trouble 
convincing anyone of what MICRO-SCOPE will do, y'all just have them 
give us a call." —Russell Holliman/Software City 


> Low-Level Formats all PC Drives, even IDEs! 


> Works ШИП Windows, Windows NT and 
Windows ‘95, 082, Unix, Kenix and Novell 


Fast & Accurate Diagnostics—Professional Level 
^ Groat Tech Support 


Call Now for Special Pricing: 
1-800-864-8008 e ES 


1100 East Broadway, Suite 501, Glendale, California 
Phone 818/547-0125 © Fax 818/547-0397 • Web Page: http;//www.micro2000.com 
International orders call: Micro 2000 Australia: 61-42-574144 

or Micro 2000 Europe (UK): +44-462-483-483 


MORY! 


ALL YOU NEED TO KNOW IS THE NAME OF YOUR PC! 


| Our upgrade experte have detailed configuration information on thousands of computers and printers, from the 


| 
e The Most Cost Effective U 
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oldest to the lateet models. We provide you with an “Easy 
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|+ Your System Memory Features 22. How Much Memory You Really Need 


pgrade Path for Your System 


Take advantage of our service and the savings! 


grade" by providing you with the following information: 
9. Memory Products Available for Your System 

e Your Systems Minimum and Maximum Memory Capabilities 
First Source International takes the confusion out of your memory purchase. 
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PERSONAL COMPUTER MEMORY 
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Call the Upgrade Experte 


ORDER TODAY! 800-51 3- 9866 


Circle 152 on inquiry Card (RESELLERS: 153). 


WE SET THE 
STANDARD! 


Memory Guaranteed - 100% 
Compatible in form, fit & function 


On al Parson Mic and 
Kingston Technology products 


All products user installable, 
installation instructions included 
with most memory products 


Free technical support & direct dial 


lines for immediate response 


Government & educational pricing, 
special volume pricing 


Overnight delivery available 
No surcharge on credit cards 
Corporate PO's, APO/FPO's welcome 
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FOR LESS! 
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Monday - Friday + Тат - 5pm, PST 
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MAIL OR FAX ORDERS TO: 
(714) 448-7750 ә FAX: (714) 448-7760 
Corpusenve Address: MHS:SALES@ ISOURCE 
First Source international 
7 Journey е Aliso Viejo, Califomia 92656 
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Ww noweris iust е; _ Brilliant 10.3" Dual-scan 
] Er pe — Passive Matrix Color 
screen (Active Matrix 
also available). 


Bullt-in multimedia speakers 
for the built-in soundblaster 
compatible 16-bit soundcard | 


Two type Il PCMCIA card | - ____—— Mic in / Speaker / 
slots (equal to | type 3) ———— ——— ЮЕ A аа. Headphone out Jacks 


340mb removable local bus 3.5" floppy drive 


HD (up to 810mb available ) — 
= ---- 19mm trackball in 
just the right spot 


8mb RAM (up to 40mb using — - 
user-upgradeable modules) E Dependable 
and 256K L2 cache! ң | NiMH Battery 


A focus on service and support since 1984! 


We give you free lifetime toll-free tech support. We preload the latest versions of DOS 
and Windows for Workgroups, including all video, sound, and PCMCIA card utilities. 
Our 1 Year Parts and Labor Warranty includes our outstanding 48 hour warranty service 
turnaround time, proving that we understand how you depend on our products. Our 
30-day money back guarantee is pretty simple: you get a refund* if you're not satisfied 
for any reason. Our RealHelp disk included with every notebook allows us to service 
your technical configuration files by remote access. Our 48-hour+ extensive burn-in 
and testing period on every single notebook, before it leaves our facility, ensures an 
absolute minimum of failures in your notebook. Anything less is just not mint! 


* Shipping charges will be withheld from the refund. 


Micro International, 10850 Seaboard Loop, Houston, Texas 77099. Top quality service and support since 19841 
Full information (including specifications, all options & prices) available by fax or mail on request. 


Fax (713) 495-7791 Hours: 8-6 Monday-Friday. Call today toll free: 


"Pentium is a registered trademark of Intel Corporation. 


-800-967-5667 


— & 

\ 2» 
= | | N Ь | ; 2. ы 5 | P.0.s accepted 

4901 Morena Blvd. T t from 


Uni ІН d 
Suite 1111 Fax (619) 581-0125 TOLL Qualified Firms. 
San Diego, СА Customer Service Е 
„ 92117 (619) 581-1439 FREE 1 АБЕВ 
PRINTER 


— = 
MEMORY 


НЕП. ИО, ПРП, ИВ, M 
ПО, & ПРА 


IC COAS : F Mik OR) zr, 


= __———..10М5..............15° ЮЕ 8 -— pd 
7540. ....54049........11M45... 35910... | 1285. ЗБЕ _ 194 
7850... SMB naan MS 3510 reer  Аб?®5).......553МВ.......... 10М5.._.....35°10Е 939 
Оа ЗЕ аду АСЗ100О.._..1.0868. 1045... БЕ 19 
„3,59 ||, ern 349 АС3\200.........1.26В.............. -10М5............. 36 10Е.............99 8 ПО... 154 


тылуы ыланы] bo 


жаа ылатын Lor 


HP LIAL imt 
ВМ 4018, 4ІТІНЕ 
amb 


ай 


UNE. OM 1 2M арау УЫШ СН mH 
Unbeatable Prices! EA1275. 12068... 1005... SSE. а mu = aero 


> 
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Sat, Ziffsocket, 256 K-Cache, 450. Selectable 8113, Also 4 
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486 DX w/o СР Е: P100 8% 872 A 
8-30 PIN Sockets... Л о wio CPU 225 ҖЫ ОГОО айтуым нар» 
CYRIX 486 ISA $»aqvnosbéactapsequef F Ae esoceatonoonencos 


8 15A Slots, Ami Bios, 0 ti Chip Set, 256 K-Cache, Upgrade to 486 0X GPUS, P100... 77............ ALL SPEEDS AVAILABLE 
8-30 PIN Sockets, 486 DLC $129 ГЕ ne a 133-0997 1036-70 $148 
с ; (4MB) 
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0.5. Rohotics Sportster 
14.4 Internal ........:.:..95 14.4 External 
28,8 Internal .......... 215 28.8 External 


SVGA VLB 1-2, 1MB Upgradeable to 2MB. 585 


DISI 15, ZDP, NL БЖ, 

WA Pat MRI (110 ЕКІСІ 
с DXITF 7, 260P), Ni, ЫК, 
Ва MPRI 


D M КОМ Чеге рор, 
Millon WinMark, 2M8 -299 


1 Stealth 64 PCI or VLB on EE eee 270 
Stealth 64 PCI or VLB 4МВ........................................................439 


Sinema 400 


LOW COST SHIPPING RATES AVAILABLE HOURS: MON-FRI ME ZAM S3 30PM Р. S.T. SAT. 10АМ-1:30РМ Р. 


Shipping ts non-refundable • No cancellations оп special! order items е 20°» Restocki ing fee on sefunds within 30 days * Мо refunds alter 20 days • Warranty replacement aniy е АН priceg tinal. . Prices subject 10 change 
Manslacturer’ part numbers for convenience only. Trademarks are registered wilh their respective companies. 


Circle 168 on Inquiry Card. 


м.” F а ырен р неле, 2A ML. 
Pat, MPRII 


BYTE 6. 6.8.95 


ML rnaar MONITORS 
Т2МІҢ? 24-bit, 16.7 mi. colors ... 2.19119 HAE E yer 
SpeedStarVL VL Эн. 16 mL Er Heda, 14B, Me [МАЕ ТАС Ыш 


| 3 - 1 - s 221111722! 5 + 
Promise D 05030 РО, ЕНЕ Сасћіп.............5179 | }TOSHIBA | |. ViewSonic: 
Promise DC4030VL- VLB, E-IDE Caching Controller ....95 | XM5302 ................ 239 | 10X486 156 15" Monitor 
ile P CESSIT Nes. e 55 | $С5! | BRP fe ds i 
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Our Family 
Branching 


AutoBoot 
Commander 


The original AutoBoot; 
lets you monitor and 
operate multiple PCs or 
file servers with just one 
keyboard, monitor and 
mouse. 


Cybex Corporation 


4912 Research Drive Huntsville AL 35805 USA 
(205) 430-4000 (205) 430-4030 fax 


. Personal 

Commander 
All the features of the 
AutoBoot in a smaller, 
more personal size. 
Measuring under 8" 
across, the Personal 
Commander is perfect 
for the desktop. 


"Mw 


- А. 1 i 
En z - "n" 1 
ыс 5 “г 
| эштипе 
" > ie 1. 


Е" - 


Соттапаег' 


The most streamlined 
member of the Auto- 
Boot family. At only 
1.75" high, the Slimline 
Commander can be 
fitted easily into your 
computer rack using a 


minimum of space. 
An 


COMMANDER ӘЛ 


AutoBoot 
Commander 4xP 


Adds multiuser, multi- 
media & multiplatform 
capabilities to the 
Commander line; up to 
4 users can access 
multiple PC, Mac & Sun 
computers from one 
central location! 


COME SEE US AT 
COMDEX Canada Toronto 
July 12-14 1995 Booth #2209 


Company 


PC is a registered trademark of International Business Machines Corporation. Mac is a registered 
trademark of Apple Computer, inc. Sun is a trademark of Sun Microsystems. Cybex, AutoBoot, 
Slimllne, and Commander are trademarks of Cybex Corporation. 


CYBEX" 
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CUSTOMER SERVICE & TECHNICAL: OPEN M-F, 9-4 PST. 


All products brand new & guaranteed • We buy excess inventory 
Trademarks are repistared with ге respecte companies, 
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Аара — 
BAR CODES Bar Code Reader Fonts _... 


DESIUET SOLUTION for Dit & Plus, 92 Fonts, nates.” 99 00 
НІМ 4019, 4019£, FONT CARTRIDGE 209 Fonts Turbo Card 105 90 
TURBO 23 Comparanie to Pacshe Data's 25 CARTRIDGES IN ONE!" 343 

Fonts wit Epson Action Laser (1 aod MI HP Printers) - 59 00 
Tone 109, 10€ Semais Fests ік Ary Pre Sire 020, 3, JÒ. 3Р. ТР. ;#‹ ... 149 00 


SCRIPT" 109. "au cuu teme 
TAX & FINANCE FOR ІБМ 4818, ien 
TAX & FINANCE СААТА! - 

OKI 408, 800 41 fants 11 types 


Amet. 


One Portable CD-ROM Drive — Two Simple Steps| 


With the backpack quad-speed 
CD-ROM drive, you're one cable 
connection away from a world of 
multimedia business advantages: 
Plug it into your PC parallel port 
fo access a universe of CD-ROM 
titles. Take it with you for portable 
dato retrieval. Or share it with 


other PCs. 


m PUN ЧЕ = “аса ae чм 


MicroSolutions 
Call Toll Free - 800.295.1214 


No compatibility problems with 
virtually any IBM-compatible PC— 
Windows, DOS or OS/2. No 
taking your PC apart to install this 
quad-speed drive. Just plug it into 
your PC printer port—plug your 
printer into the backpack. A simple 
solution from the backpack family 
of tape, diskette and hard drives. 


NOW AVAILABLE WITH 16-BIT BUILT-IN SOUND OPTION! 


132 W. lincoln Hwy. DeKalb, Illinois 60115 © Telephone 815.756.3411 © FAX 815.756.2928 
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Growing Your Software 
Business Can Be Puzzling... 


Introducing The ON Bu on" For Your Software 


Now you can protect your software by All Buttons contain a unique 64-bit serial number: 
tberigbttouse. 05142010 Button”: у 051425 Multi Button”: 


Buttons are microchips packaged in coin-shaped, ] Basic security. 2) ZKI bits of RAM can protect 
Pd steel cans that contain critical # multiple applications. 


z information to make your encre a 051427 Time Button”: 
“al ) АК bits of RAM, along with a 
/ software run, | peed into 4, one-time- апре pobrea time clock. 


Е < Buttons tie together the pieces of your business puzzle. 


" 4401 South Beltwood Parkway @ Dallas, Texas 752443292 Ф Tel 8002585061 € Fax: 2144503869 
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Cursor control at its 
optimum, with single pixel 
resolution and smooth 
instantaneous tracking. Input 
as natural as pen to paper. 
- s sinit Fs | Light pens can work 
L | О ht D e n | (КО independently or with a 
t um d mouse. Design Technology's 
2 E | light pen systems operate on 


<А Бр а | DOS*, Windows*, NeXT* and 
| n D ut a4 M'- ЭҢ selected UNIX" platforms. 
j ты. PR Evaluation systems 
offered. Ask about our 


On-screen N nity тнт. 


AVAILABLE NOW FOR 
WINDOWS NT™ 


- = design technology 


11489 Woodside Avenue 
Santee, CA 92071-4724 
619 448-2888 FAX: 619 448-3044 


E-mail: 73650.443 @compuserve.com 
“Trademarks of their respective companies. 
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ComHOAD Mobile Assistant I™ 
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Up and away on the Information- 
ONLINE NAVIGATION Highway! FLEET-MANAGEMENT 
MES UU f eE-.: 


Mobile Assistant I™ 


-amultifunctional device for mobile communications, traffic and information 
management. It brings together all the latest technology such as radio 
modems, satellite navigation and computer power to give you the best service 
you can expect. 

Mobile Assistant I™ is intended for professionals in areas such as: 
Freight Carriers © Field Service Organizations * Field Sales Organizations 
• Rental Car Agencies е Police- and Fire-Departments • Emergency Road 
Service е Hazardous Materials and Security Transports е Public 
Transportation Systems. 


© Wireless Communication Computer 
© GPS, Computer, Modem 


© Just 6-Keys см 
inm com: 
© Supported Networks: MODACOM/ARDIS- 


MOBITEX/RAM - 6SM/CDPD SOLID COMPUTER GROUP 


Notebook) [POA] 


| Germany Headquarter: Bruckmannring 32 е D-85764 Oherschleiftheim * Tel: + 49-89-31 57 19-0 • Fax: + 49-89-3 15 91 46 • USA: Tel: 1-800¢784eRAID 
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More than just a computer network. 


Strategic Network 
| id ояу Experts Corporate Management Decision-makers 
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Enterprise Network 
Integrators 


McGraw -HILL PUBLICATIONS. 
MAXIMIZE YOUR REACH. 


а 4-Architectural Record а 39-Electrical World 


= 7-A/C Flyer, Aviation Week & Space Technology, = 41-ENR, Construction News Publishing 
AW & ST Russia, Business & Commercial Aviation, | Network |14 Magazines, 5 Newspapers], 


World Aviation Directory, Buyer's Guide, World Sweet's ax; File 

* 20-Business Week, Business Week China, * Hó-The Physician 6 — 
Business Week Poland, Business Week Postgraduate Medicine 
International Edition, Business Week Russia .. 


i hae * | 14-Modern Plastics, Modern Plastics 
* 28-Chemical Engineering International, Modern Plastics Encyclopedia & 
* 32C-BYTE, Data Communications, Buyer's Guide 
Data Communications International, LAN Times, — , 117.Power, Electric Power International 
Open Computing 


Business Week 
Aerospace Daily 
Airports 
Architectural Record 
Aviation Daily 
Aviation Europe 
Aviation Week & Space Technology 
Biotechnology Newswatch 
ІШ: 
Chemical Engineering 
Coal Tech International 
Coal Week 
Data Communications 
Electrical World 
lectrice Utility Week 
Engineering News-Record 
Federal Technology Report 
Hazardous Waste Business 
Independent Power Report 
Industrial Energy Bulletin 
Inside Energy/with Federal Lands 
Inside FERL. 
Inside WRLC. 
Integrated Waste Management 
LAN Times 
Modern Plastics 
Hucleonics Week 
Open Computing (formerly UnixWorid) 
Plati's International Petrochemical Report 
Platt's Dilgram News 
Platt s Dilgram Price Report 
The Physician & Sportsmedicine 
Postgraduate Medicine 
S&P's Emerging & Special Situations 
S&P's Metals Week 
SAP's Review of Banking & Financial Services 
S&P's Review of Securities 
& Commodities Regulation 
Securities Week 
Telecom Strategy Letter 
Utility Environment Report 
The Weekly of Business Aviation 


PUBLICATIONS 


/ f 


Youhave it all, word for word. You're connected to an unabridged electronic library containing 


the full text of articles exactly as published, except graphics, in McGraw-Hill magazines and 
newsletters. And, best of all, because it's from McGraw-Hill, a leading international multimedia 
publishing and information services company, you get unparalleled excellence and reliability 
of content. 


You access it fast and easy. You can search the entire McGraw-Hill database (over 50 of our 
leading publications) faster with more user-friendly ease than any other text. There are no 
cumbersome preliminaries...you get right into your hunt for information about companies, 
people and products on any topic. 


And now you can make the information-rich connection to McGraw-Hill Publications Online 
today. For more information and our latest, complete list of publications, contact Andrea 
Broadbent at (609) 426-5523. Or fax this coupon to (609) 426-7352. Or send it to the address 
on the coupon. 

Available online through 


• Dialog? е NewsNet® • Dow Jones News/Retrieval® 
• Lexis/Nexis® • F.T. Profile (U.K.) 


anit А N 
| Publications Online == 
Princeton-Hightstown Road Title 
| NA Company 
| Highstown, NJ 08520 U.S.A. 
| Address 
| O Send me the complete list of your 
| publications online. City 

C) Send me details on The McGraw-Hill Energy Library „ 
| produced by SilverPlatter Information. 
| Zip/Postal Code 
| ЛЕ Country 
| eli 
| "Hi id Tel. 
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pounds in 10 m 


Call today for free catalog 
Ф Print servers 

% Data switches 

% Keyboard/video control 


8800-333-9343 


Р.О. Box 742571 € Houston, Texas 77274 
TEL 713/833-7873 Ф FAX 713/923-0044 


with a Rose keyboard monitor switch 


Streamline your computer room by reducing excess equipment. 
Access up to 256 CPU's from a single keyboard, monitor, and 
mouse. ServeView is our best-selling switch, has every feature 
you can imagine, and installs in minutes. Compare price, fea- 
tures, performance, quality, and support and you'll find Rose 


can't be beat. B , ROSE 


Call us to discuss your application 
or to receive your free information kit. P ELECTRONICS 


Encore, Orchestra! The Fat Lady Sings Tuba! Tuba! Tuba! 


"It ain't over 'til the Fat Lady sings". 
And for makers of 15" & 17" monitors for 
PC's, she's now waiting in the wings. 

She's singing about the edge-to-edge 
display, Energy Star compliance, 
ISO9001 quality certification and 
two-year limited warranty that comes with 
each Brass Series monitor. The Tuba 
won CD-ROM Today magazine's Ultimate 
Upgrade Award and was recommended 
by PC Magazine and Byte. 

She's singing about the fact that 
Orchestra monitors have among the 
highest out-of-box reliability rates in the 
industry. 

And she's singing about our new 
French Horn II 15-inch and Tuba П 
17-inch displays, which have on-screen 
controls for all geometric parameters like 
pincushioning, trapezoid and tilt/rotation. 
Not to mention their adjustments for color 
balancing and color temperature. 

Listen to the Fat Lady and call 
Orchestra at (800)237-9988 for more 
information. 


198 BYTE AUGUST 1995 


Tuba Mc ОШ то 
Se ШТ 1% 
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ші 
мөм | YES ою ш 
MSRP, 9 15 $9 Шш 


"| MultiSystems, Inc. 
Technology in Concert 
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= 4 фа (979 Special Prices for 


JDR Microdevices’ ни 208 


1850 SOUTH 10TH STREET, SAN JOSE СА 95112-4108 


LANtastic Network Starter kit 


Arlistoft's LANtastic starter „== „з Couple up to eight — These cards feature a jumperless design so that 
system Is Ideal for ай 2 ЖИН 10BaseT twisted pair software can automatically configure the card for (* 
environments that Ё em, © lines using RJ45 | ; you! A 16Kb RAM buffer is included for faster 
require a small peer-to- | 1 ; a Wd connectors instead of thick and M ба network transmission 


peer Local Area Network. - quam Feri ay nll and reception. 
* Selected by PC Magazine Sas — from complete system crashes. • B/16-bit PC 


f 5 m 
pe iet dw эш e Cascade up to 7 units using BNC ог 10BaseT port e міні bd 
* Includes two network adaptors, the network * Uses standard RJ45 connectors to 10BaseT nodes М, NE-2000 compatible 
software, a 25' thin Ethernet cable and terminators $299.95 MCT-10B2 Thin Net BNC connector only ................ $39. 
NR2000SKC 1 МСТ-108Т 10BaseT RJ45 connector оту ................. .. $39.95 


Stranded 24-gauge PVC cable for 
network patch cords. Cables are 
wired straight-through for 
Standard data requiraments. 


De NAC "rimari TOF anion and dasktàn far vatama f nner 

ТАП! drives oer DOW 1] трап, nign-relie гапо 10! 

ntbrface. Bassi 4 Mz hinataa 858 drive 3 rlesionad fo 
{ Г ( 1 


МТТ im 


Features а 100 ahead read buffer, automatic head retraction апо non 3 i 4 3 Part # Category RJ45 Length Price 
ба voice actuated head: | JV VA. a Д?Н? 5 7 696 

ә applications. S СҒ5-540Л 

, т ~ | PHS-8CT5-25 

PHS-8CT5-50 
PHS-8CT5-100 


Convert your VGA uipi 50 | l Using low-cost Quarter Inch 


PC PRODUCTS ris pue ; that you can connect to a ert Cartridge (QIC) technology, 


big-screen TV or other NTSC qe 3 these drives provide a 


zii JOR кет monitor or videotape a pre- % a "ІШ proven way to create reliable «tese 
AND ELECTRONIC ЕН 3 


COMPONENTS “Ж imam | sentation using your VCR. tape backups. Includes software. 
| Tus. WM. * Supports Windows 3.0 & higher; compatible with * PC-compatible 5-1/4" internal 
CALL US dme oM all VGA cards half-height drive 
TOLL-FREE! ү Я * Supports all IBM standard modes up to 640 х 480 [# « Reads QIC-40 and reads/writes 0106-80 
s n 0 2 Hi-Color (NTSC) formatted tapes, including extended length 


VGA-NTSC ... T „ $149.95 
Note: Quiputs 5. video and composite video dorus use swith Wo or r video recorder 


Upgrade Motherboards Featuring Intel's Pentium Processor 


Not sure whether VESA Local Bus or PCI Local Bus is right for $ 
you? These motherboards support both 32-bit bus standards 
and accept up to two VL Bus cards. 


+ 75MH2, 90MH2 or 100MHz Intel Pentium Processor with 
16Kb Internal cacha memory; Optl chip set 


* RAM expandable on board to 128Mb, with 4 SIMM sockets, 
using 1M х 38, 2M x 36, 4M x 36 or BM x 36 70ns SIMMs in B 
multiples of 2 (OKb installed) 


Pe ri t orma inci =] Y (019 Memory Modules 


For increased 486 ратон Make your Pentium 


from уош4865Х or DX | processor run cooler with 
motherboard, simply In this specially designed fan. 
plug in Intel's DX4 or . It features easy snap-in 
DX2 OverDrive Processor! installation so you don't 


BOXDX40DP100 Plugs into 33MHz socket $248.95 have to remove your CPU from the motherboard. қ 
BOXDX400PA100 Replaces 33MHz CPU М 1MXe-80X3 1Мх9 SIMM 44.95 
BOXDX400P75 Plugs into 25MHz socket ї * For 75, 90 and 100MHz Pentium processors 1МХ9-60Х3 1МХ8 SIMM 48.98 


BOXDXAODPR7S Replaces 25MHz CPU “ In-line adaptor powers from your floppy drive MEE ME aM wie 


BOXOX20DP-66 Plugs into 33MHz socket м / 
BOXDX200PR-88 Replaces 33MHz CPU i ' 1MX38-70 1M x 36 SIMM 184.95 
BOXPOUPSV63 89 P54C-FAN-R i 2MX36-70 2M x 36 SIMM 379,95 


$389. 
Pentium OverDrive replaces 25MH2 and SOMH2 CPU's Above with electronic refrigeration device 619.00 


Order 
Toll-Free Fax Ordering adeo ui aan 24-9078 А: Day 
есі = Sales 1-800-538-500 1-800-538-5005 1-408-494-1400 ву Phone or Fax WM 
oe Барі Қ hurdle lactode $4.9 ice greased & $E rh fer 2 пі Фар ан, aderi eet d ib. acd leeeiga ar&ers may requiere acdilienal sklpplsg chaeges— contaci our Bales Depi. loe the желімі. Cl nesidesis mest leclede 
spalirzAós pales tar, (Prices subject ie change without police, We ага api гараванне far Іүрергерлігзі errors, We reserve ihe right 13 Tess шаа еа aed qe gabe] 


tite al cant стат Іі атанаЫн open zegarit. Нета ріл mag waly йе ЕЙГЕ ТЕ. AD, the JOR hago, JIA Micradevirez. aed fhe MET loge are reglslesed гайн агл al JUR Micredevicas, Modalar Gincuit Teckmologg is a 
Irudemawk pi JOA Micredevices, Copyright E895 104 MICRIGEVICUS, Other Irsdarearty ara the progerty of Manir парене mameri 
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Videx manufactures portable, 
durable, and programmable data 
collectors for applications such as: 
* inventory * warehousing 

* security  * asset tracking 

* field inspections 

and virtually any application 
requiring data collection at the 
work site. 


Cast-metal cases protect the 
products and allow them to 
work reliably in harsh 
environments. Each is 
designed to fit in the palm 
of your hand. 


Call for a free 
information kit today! 


[Videx | 1105 N.E. Circle Blvd., Corvallis, OR 97330 
5 503-758-0521 • Fax 503-752-5285 
Vider, Time Wand, Dura Wand, TouchProbe, and OmniWand are registered lrademarks of Vides, Inc, ОСО562 
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Just Watch Ames =~ D 
It Create к A > 


Wealth For You! есе 
monthly with your а „жены Voice Venture. Use it to 


Earn thousands of dollars 
market a talking classifieds for real estate, restaurants, or dating, rent реда pagers. cell 
phones, or operate a pay-per-call service using credit cards or a 900 


А Few VoiceVentures Found In Our :25 PC Opportunity Toolkit! 

е веат е е "e warm е mt) callback а 
cheb m peckage А dTa etm «сім cond package 
32050. (Demo 5 31245 (Demo '25 52100, (Demo $28 

| (ез ben VOKE EC 


O° Interest 
Financing For 
Home Based 
Entrepreneurs 


Start Making Money, Call 24-hrs 


eeee 800.283.4759 


EX. 
8502 E Via d 
Scottsdale. AS 85258 USA." a W а: int! 602.922.5500 Fax 602.022.5572 


Circle 230 on Inquiry Card. 


Light-Speed Serial Communications 
| PCSS-8FX Intelligent Serial pt 


* Better than 
/ F 


IMbyte/second 
transfer rate. 
* No load on Host 
Processor! 4 des LE 
е 170 Mapped - No m р Г 
host memory used. EE co 
* NEW - Supports DMA transfer. 
Faster than Dual Ported Memory! GTEK 
* Looks like IBM Uart with Huge QUEUE! ыа 
* 8 ports per card. RS-232, 422, 485. ТЕК inc. 


СТЕК, INC. * DEVELOPMENT HARDWARE & SOFTWARE © P.O. Bax 2310 
Вау St. Louis, MS 39521-2510 USA © Mississippi & Technical Suppon 601-167-8048 
Fax: 601-467-0935 • ОЕМ Ж Dealer Inquiries Welcomed! 


Circle 176 on Inquiry Card 
(RESELLERS: 177). 


"TOLL-FREE | 
800-282-4835 
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CONTROL 


АП. ee SERVERS 


— --- А --- --- шшш - 4 


NEY 
Hot-Key 


Selection 


* 2-64 Computers 

* Any mix of PCs; 
PS/2 & Serial Mouse 

* Add Mac & Sun 


* Keyboard/Mouse Emulation 
* AUTOSCAN™ 
* Front Panel & 
Keyboard Selection 
е Remote Access to 150' 
* Desktop or 
Rack Mount 


1 RCI 8090 RCI 


RARITAN COMPUTER, INC. (908) 874-4072 Fax (808) 874-5274 
10-1 {lene Court, Balla Mead, NJ 08502 м sales@raritan.com m http:/Avww.raritan.com 
30-DAY MONEY BACK GUARANTEE FULL YEAR WARRANTY 
See Us at COMDEX Canada, Booth 07646 Ш See оз 81 Enterprise Computing Chicago, Booth #1154 
INTERNATIONAL France: (33) 1-64 67 64 67 Germany: (49) 180-522-8222. ireland: (353) 1-454-0589 
Italy: (39) 2-66800548. Japar: (81) 3-3255-1517 Korea: (82) 2412-5775 


Netherlands: (31) 10-4423313 Sweden: (46) 020-788850 Switzerland: (41) 22-7532200 
UM: (44) 244-520222 or (44) 344-424-333 RCI Taiwan: (886) 2-218-1117 RC Esrope (31)-10-4588-873 


INTERNATIONAL RESELLERS INQUIRIES WELCOME — CONTACT RCI (908) 874-4072 
Circle 199 on Inquiry Card (RESELLERS: 200). 


Rhetorex 
Voice Processing boards 
make СТ! a reality. 


If you're asking "what's 
СТІ," you're missing one 
of the hottest new 
technologies going. 

Computer Telephony 
Integration links PC- 
based computer appli- 
cations to the telephone 
network, providing voice/ 
fax mail, interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you're already developing a CTI 
application. Then it's time to discover Rhetorex™ 

For the best value in CTI technology—from our 2 and 4 
port DSP-based voice and fax processing boards, to our 
24-port platform- give Rhetorex a call. And start making 
CTI a reality today. 


Rhetorex, Inc., 200 E. Hacienda Ave., Campbell, CA 95008-6617 
Tel. (408) 370-0881; Fax (408) 370-1171 


All trademarks identified by the ™ symbol are trademarks of Rhetorex, Inc. 
All other trademarks belong to their respective owners, © 1993 Rhetorex, Inc. 


Circle 186 on Inquiry Card. 


LET YOUR COMPUTER DO THE TALKING! 


ll Automated Attendant 


Bl Unlimited Audiotex 


integrates major voice/fax applications plus 


program control into one full-featured high 
performance software. PC-AT/386/486 based. li Voice Mail 

Menu driven. Easy to use. Full support far 

Rhetorex, New Voice, Dialogic, Bicom, Pika, Talking Yellow pages 
ТЇЇ and Intel voice and fax hardware. Supports 

up to 32 voice lines and up to 8 fax lincs, E Telemarketing 


dw t )& B Fax Mail 
Fax-on-Demand lines: 818-368-4566 or Ш Fax-on-Demand 
o Ш Fax Broadcasting 
ә B Date/Party lines 
Bi Int'l Call Back 


ale ) 


10801 Bismarck Ave., аа СА 91326 USA 
(Resellers/Dealers/OEMs/Private labels are welcome) 


Circle 194 on Inquiry Card (RESELLERS: 195). 


GET pul: MESSAGE - OR ELSE! 


BAF. 
UO 7 
a 


к шат жы 


NDOWS-BASE 
> Volce Mall 
¢ Auto — Attendant 
* Fax — On-Demand 
* Packages from $295 


1 1 m i gF К.Т. е 
121.) бЭ. 09004 


(veer OEM packages t VISA - MC - AMEX - COD 
Don't trade your life for a lost message! 
TALKING TECHNOLOGY, INC. = 5 кш 


1125 Atlantic Avenue, Alameda, California, 9450! П 
Voice: 510-522-3800 Fax: 510-522-3558 // 


Circle 188 on Inquiry Card. 


2! STKRVIEW <> 


wirja chy ny a 1, ae 
° Supports SVGA, VGA, and Multisync Monitors 
! Pushbutton or keyboard CPU selection 
* Rackmount bracket available е Autoboots CPUs 


e Cascadabie Р Li 
Controls 6 Servers 
$349.00 - 110 VOLT CSA/UL 


USA/Canada: 800-265-1844 (ext. 231) 
Fax: (519) 438-6555 / Intemet E-Mail: startech. computer Q'onlinesys.com 


" = Europeanintemationa! Distribution 
э! 1 use Fax ог intemet 
COMPUTER PRODUCT: or Cail:(519) 438-8529 (ext.231) 
USA * Canada * UK * 


Germany * Hong Kong Visa/Mastercard/American Exprees 


KS-1  XTCPU card. NEC V40, 1 MB Dram, P Flash, 


Pemcia, З sri, 2 par, modem, A/D. $129 up 


KS-@ АТ (F8680) battery operated CPU with 2M Flash, 
Sram, CGA contr., Pemcia, 3 srl, 2 par. $249 up 

PC-in Complete system with KS-9 CPU, 256K Psram, j 

a-Box 192x128 LCD, 53 кура, 1 srl, pwr sup, box. $399 Д 


Сап 303-444-7737 
KILA ках 303-786-9983 
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IL 
ENCLOSURES 


KEYBOARDS 
MONITORS 
DRIVE ENCLOSURES 


from $300 


Monitor: 

10" Super VGÀ 
Color from $650 
Keyboards: 
Drawer, Shelf & 
Panel from $85 
Excellent Air Flow & Cooling 

Accepts. Most Motherboards and Passive Backplanes 

Rack & Dask Models 
200, 300 8 400 Watt Supplies, UL, CSA, TUV = Made in U.S.A, 


INTEGRAND 


ERESEARCH С 


Call or write 
tor descriptive 
brochures, prices ; 

вк: i 8620 Roosevelt Ave. Visalla, СА 93291 - 


SEE 209/651-1203 raxzcaest-isss | 


for 386, 486 & Pentium 


PC Enclosures 


Up to 20 Slots ® Rugged, Modular Construction 


PC "v БЫ © 386486 Pentium" inia + Drives and computar boards not Бейка. 
Circle 179 on inquiry ©: Card. 


Full Line of 


Rackmount Products 


Rachmoun! Systems: 
386 to dudl pentium 


Rackmovtu Chassis: 


Over 20 different models 


Rockmouni Monilors: 


5" to 20 "(duol monilors avail.) 


Rockmoun! Keybourds: 
Full travel, membrane 
Drive Enclosures: 


Ditk/CD arroy endosores 


Redundaont P/S; 
Ho! Swop up to 3 Р/$ 


19" Rackmount Chassis 
* Locking front panel cccess 

* AT MB or 14 slot passive В/Р 
» Filtered posilive oir pressurization 
* Shock-mounted drive bay 

+ Desk top version available 


Siliconrax 


* $255 with 250W Р/5 (ut, CSA LLELE M ЕТЕ CEAN 


& TUV) - optional benyal, Colil. 5 


Deolers & Distributors Ask for Quantity 


Rackmount Solutions 


RACKMOUNT COMPONENTS - QTY 25 PRICING 
Rackmount Chassis 19х7х17 
Rackmount VGA Monitor 
Rackmount Monitor Shelf 
Rackmount Cherry Keyboard Drawe: 

RACKMOUNT PLATFDRMS - Qty 1 Pricing 
ВМ54860Х2-66 EISA $1593 НМ54855Х-33 $915 
ВМ54860Х-33 $1136 — RMS3865X-33 $665 


RACKMOUNT CHASSIS - 15 Models up 10 20 Board Stots 
SLOT CPU BOARDS - EISA/ISA 486, 486SX, 386, 3865Х 


RACKMOUNT MONITORS - Super VGA & Monochrome 
RACKMOUNT KEYBOARDS - High Quality Cherry KB 
RACKMOUNT SWITCH ~ Video/KB up to 12 CPUS 
RACKMOUNT CABINET - Modular trom 21° ta 96* high 


Exclusive International Distributor Program now Avaliable 


КӨШ” VALLEY 
TECHMOLOCY ТИР. 


2468 Armstrong Street, Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 


Circle 191 on Inquiry Card. 
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Industrial PC Solutions 


Rackmount PCs 
Industrial PC Chassis 
Industrial Workstations 


Panel Display PCs 


Pentium/486/386 CPU Cards 


| RS-232/422/485 Interface 


Call 800-800-6889 to 
receive a FREE 100- 
page Solution Guide for 
your OEM or system 
integration needs. 


ADVANTECH. 


750 E. Arques Ave. 
Sunnyvale, CA 94086 
408-245-6678, Fax 408-245-8268 


Circle 173 on Inquiry Card. 


8 BIT, 250 MSPS AID Card 


i LL, LabVIEV 
LabWindows CVI 


CSLITE. 804,40 MSPS $505 
CS250 ВЫЙ, 100MSPS $3500 
CS2125 sbi, 250MSPS $4995 
CB1012 12bit, 20.MSPS 34095 
CS8012 12bit, 60 MSPS 58005 
0.8 Prices, international pricos may vary 


" Gage Applied Sciences Ine. 
5610 Bois Franc, Montreal, QC, Canada Н45 1A9 
From outside North America, call «1-514-337-6893 
Fax: (514) 337-8411, BBS: (514) 337-4317 


Circle 175 on Inquiry Card. 


1-800-567-GAGE 


Portable Tt | Our new DSP-based, ІМ sample/s 
Data Acquisition sortable digitizer affers the 
сш . , j À itehapok PC-based data 
E ц = oquisition аға а SiH 
: | and programmable levy grass filter 
| options accommodate a variely of 
transducers. DOS, Windows™, 
and icon-based soflware support 
included. From $2,495. 


(216) 439-4091 > Fox (216) 439-4093 


, Кие, bic 
25971 Caron Rd. 
Cleveland, OH 


Circle 180 on m Card. 
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DAP 3200e"* Data Acquisition Processor" 
Analog 1/0 to 769K samples per second On-board 486: SX, SX2, DX2, or DX4 
Digital I/O to 1.6M samples per second ReakTime Data Acquisition-Windows or 08/2 
Up to 512 analog inputs on one DAP™ ReakTime Process Control-Windows or 05/2 
Up to 128 digital inputs on one DAP On-board FFT, FIR, FID, 
Up to 66 analog outputs on one DAP and more 
Up to 1024 digital outputs on one DAP VBX Custom Control 


206-453-2345 / fax 206-453-3199 
infomstarlabs.com 
http://www.mstarlabs.com/mstarlabs/ 


MICROSTAR 
LABORATORIES 


2265 116th Avenue NE 
Bellevue, WA 98004 


Micropower, Ultra Small 


Data Acquisition 


Ў АасОопдіеї2А & Channels 489 
255; > td pacial Factory Direct Price 499 
КАЧА ТА * PC Serial Port DB25 Interface 

et ж Selt-Powered Modal, no batteries 
Gre os # 12 bit 10us A/D, Linear PCM, 4V FS 

Æ 1 to 64 Channel, 4-20mA input models 
* LatestiCe, Surface Mount Technology 
* В Channel Waveform Viewer/Editor $75 
* DOS Libraries + VB DLL $15 and up 


SCSI Vue"/ 
nier iie ta 


Benefits: 
* Improves SCSI Bus Performance i 
' Less Errors; More Reliable Data Transfer 
* Diagnoses Problems * Analyzes Signal Quality 
Features: 
* Active Regulation - 
« Status Indicators + Gold Contacts Optional 
— — Remote Display 


$39 SCSIVue"Goc 
Diagnostic Cables 


Benefi 
^ No Loss Of Important Data 

Faster Performance * Test Cable Integrity 
Features: 

Diagnostic Indicators * Large Ferrite Filters 
* Triple Shielding (Unique Cable Design) 
' Double Gold 20и” Plated Connectors 
* Extra rue d 26 Gauge Wire 


SCSlVue" 7 
Internal Cables 


Benefits: 

* Less Errors, Ultimate Performance 

• Silver Wire Improves Signal Quality 

Features: 

* Perfect 90 Ohm Impedance Match 

4 Тгіріе кира Connector With Gold contacts 


The SCSI Solution 
Company 


3101 Whipple Rd., Union City, CA. 94587 
Ph: 510-471-6442 Fax 510-471-6267 | 
Circle 196 on Inquiry Card (RESELLERS: 197). 


REMOVABLE STORAGE MODULES 


FEATURES & OPTIONS: 
> Supports most 3.5" hard 
drives 


» IDE, or SCSI interfaces 
> Hot removability 
> Key lock ON/OFF security 
_ > Fan cooling option 
| > Built-in SCSI ID selector 
22 Switch option 
E > Ru f їч 
“Торе -cost plastic version 
> Power/Ðrive activity 


>. Patent protected 


RUGGED RACKMOUNT KEYBOARDS 


» 19° rackmount keyboards 
‚ > 1U or 1,75" space 

| > 25 models 

> Full travel and membrane 


> IBM PC XT/AT, PS2 
compatible 


> US and Intl. versions 
> Spring-lock front panel 


> Serial output 16mm, 2 
button trackball , 


Call Elma at 


510-656-3400 


ELMA Elactronic Inc. 
44350 Grimmer Blvd. 
Fremont, СА 94538 
Tal: (610) 656-3400 
жайла Fax: (510) 656-37833 


Circle 201 on Inquiry Card (RESELLERS: 202). 
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ANTEC Zero DOWN TIME SERVER SOLUTION 


| м/ Hot-Swop Redundant Power Supply 
п! 18 Bay File Server Case 
• 8 Open Drive Bays 


* Removoble Motherboard Rock 

© 3 System Cooling Fons 

Hot-Swap Redundant Power Supply 
e Lood-Shoring Design 

© Power Fault Alarm/LED/Signal 

• N+] Redundancy 

Also available other Server & RAID Cases 


rv ANTEC 


INCORPORATED 


2859 Bayview Drive, Fremont, CA 94538 
(510) 770-1200 ext 313 Fax (510) 770-1288 


Circle 220 on Inquiry Card. 
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j * 486SLC2 clock-doubled GPU: partes tae: 
© - IBM 486SLC2 (with T6KB cee) for ti 
. 386DX to IBM 486BL5 оян Ес 


к * Upgrade- ackages ^ а 
22 7 Packages Melus 


| SIMM V ERTER ™ 
Save $1005 in memory when upgrading to newer PC Systems! | 


9^ Converts four 1МВх9 SIMMs to one 1MEX36 SMM (4M8). 
af Converts four 4MBx9 SIMMs to one 4М8х36 SIMM (16MB). 
W^ Guaranteed to work іп any system using 36 bit memory. 
9 Works along with other 35 bit and even 32 bit SIMMs. 

af Upto 4 adapters can be installed side by side. 


4 models to choose from to fit any system. i E 

Patented and designed in the USA. "ңіс ^ 
"ms , жы те +, 4 ^ 7 fa ъ кейш тын T 
огаетг m *| m )-/466 м. 


IS Loney 
OEM, dealer & distributor Inquiries welcome | Ph. 408-937-0380 | 
* Price per adapter: Add $5 tor shipping and hending and sales tn where applicabie Fax. 408-837-0301 


Circle 214 on inquiry Card (RESELLERS: 215). 


ROM BIOS UPGRADES 
AUTHORIZED AMI & MR BIOS DISTRIBUTORS? 


and most 
itures such as: 


Buy with confidence from one of the 


knowledgeable BIOS distributors. Most 


LSESDEHNABLE DRIVE TYPES 100% IBM COMPATIBIEIS 
EXHASCED IDE SUPPORT PAsswoRD PROTECTION 
ПИА (S285) SUPPORT SUPPORT FOR UP TO 4 DRIVES 


ТЕНИП BLOCK MODE TRANSFER BOOTSEQUENCE SELECTION 
ЖЕТЕР BUILT-IN ROM GUARANTEED LOWEST РЕМ КІ” 
RullBocumentation & support included for hassle-free ПИА 
MATNSBOARDS / DRIVES / MEMORY / & MORE... 
TTi а Bestan, з CALL NOW! 
3 11 — "m 1-800-541-1943 
а — |— LO MEME IX II 
Circle 188 on Inquiry Card. 
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Bright color. Bright price. 


60 099, 


яни ТТІ) The New BOXLIGHT ColorShow 1200 
no - «1 | Projection Panel. Call now and order 
Ае our brightest true-color LCD 
panel at the special intro- 
25.  dutory price of only 
Е: A $2,299. It’s an 
<== unbeatable value- 


guaranteed. 


27 


* Compact & portable 
* 640 x 480 resolution 
% PC and MAC compatible 


* Free remote and cables 


OMBOXLIGHT - 


; | Your direct source for 
_ [all the bright answers. |. 
2-1» Widest selection | 
г * + Instant availability | 

1] è Overnight shipping 
|e Майы guarantee 


QTY 1 
C-programmable and 
smaller than a credit 
card! With ADC, 85232, 
RS485, parallel 1/0, 
flash EPROM, real-time 
clock and more. 


E 1724 ж _ 
| Davis, CA 95616. 


tall our AUtOFAX 
916.753.0618 from 


“WORLD | J 916.757.3737 your FAX, Request 


916.753.5141 FAX catalog 18. 
Circle 190 on Inquiry Card. 


ware DES encryption 
~ pet your ben eg to 
the FBI, computer crime costs business 
millions of dollars each year. Call our 
Fax-Back number now to learn more 
about how MODEM LOCK works with 
your hardware to lock out intruders, 


ADVANCED ENGINEERING CONCEPTS, INC 


m | Tek 310-979-189 or 


uL 


Circle 210 on Inquiry Card. 
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Qualstar Corporation 
6709 Independence Avenue 
Canoga Park, CA 91303 


FAX (818) 592-0116 TEL (818) 592-0061 
(800) 468-0680 


g followin 19 [ог о 
 PCHoard NE rd Software 
Internet EMail and Usenet News Gateway 
PCBoard Programming Language Compiler 
dBASEIII4- File Access (database & index files) 
Local/LAN and Remote/Modem Access 
Fido Technology Mailer & Tosser 
PCBMail for Microsoft Windows 
Credit Accounting System 
System management programs & utilities 
Free software upgrades for a full year 
Unlimited voice technical suppori for a full year 


Find out aii Po is the #1 BBS Software WorldWide! 


<РСЕоага. 


Clark Development Company, Inc. 


3950 South 700 East, Sore 303, Murray Utah 84107-2173 


or Teinet to 199.67. 


Call Now 800. 356. 1 686 “асот »techsportiaitcom 


ПЕСТІПТІ FacT16855:2244 CAN:416-665-7638 


Circle 212 on Inquiry Card (RESELLERS: 213). 


BYTE 


Build Instrumentation Applications 


on Windows PCs 


The LabWindows/CVI Demo Disk is a free evaluation copy 
of LabWindows/CVI with an 88-page guide book. You can 
follow the instructions to build extensive Windows 
applications using GPIB, VXI, Serial, and plug-in DAQ 
instrumentation. The demo guide illustrates code- 
generation techniques, GUI development tools, event- 
driven programming techniques, instrument drivers, 
debugging and editing tools. 


National Instruments 


6504 Bridge Point Parkway, Austin, TX 78730 
(512) 794-0100 
(800) 433-3488 (U.S. and Canada) 
Fax (512) 794-8411 


Featuring the best-selling 


plus the complete 


1 


ШЕ series 


^ Train all your LAN managers 
for one low price. 


Study in the convenience 
of your home or oftice. 


P Learn at your own pace. 


' Save hundreds of dollars 
compared to live instruction! 


Six months free on-line support from 
{lve Instructor via BBS included. 


Circle 183 on Inquiry Card. 


ASSESSMENT 
SOFTWARE 


Contorms to Novell's 


ной "a , 1995 


COURSES COVERED 
NatWarg 3,1% Adeninistrabon 
Heliant 3, 1x Advanced fusminietration 
Ме!йага 3,1 Installation & Gendlguratian 
еол 4 Update 
Senice and Support 
Networking Tezbnnlngies 
Ла ТОРЛЕ 


7 ге Гарун | ] 
a а Dn iG 


50 South Main, Pleasant Grove, UT 84062 
801-785-7900 ext. 28 


Circle 211 on Inquiry Card. 


CGM 


for MS Windows 


The Computer Graphics Metafile is the ISO/ANSI standard for 
the system independent storage of vector and raster based 
graphical information. Our Windows solutions give you easy 
access to this technology. 


MetaPrint: The CGM printer driver for MS Windows. Is 
Installed and functions as a standard MS Windows printer 
driver. MetaPrint gives you immediate print to CGM capability 
from any application that uses the GDI print function. 


HSlview: The CGM interpreter for MS Windows. Views and 
prints CGM and WMF files and also translates CGM to/from 
WMF. HSiview was developed for Microsoft for use with 
Word, Powerpoint, etc. and is available as both an enduser 
application and a developer DLL. 


Besides CGM, EMATEK supports other ISO/ANSI standards. 
Based on the Graphical Kernel System (GKS) and Computer 
Graphics Interface (CG!) standards our GSS graphic tools 
enable you to develop portable, device independent graphic 
applications. Call for an info pack today. 


dard 


D-50823 Cologne, Germany 
Е MATE lh Muss 


Fac  449-221-529666 
Email: gsscgi@ematek.de 


Circle 203 on Inquiry Card. 


Don't Be the Only One 
Using FORTRAN 77 


You look around and discover everyone is making the move to LAHEY 
FORTRAN 90. Except you. You're using Fortran because it is proven, 
portable, and the best language for numerically intensive programs, But 
why 77? With Lahey Fortran 90, you can run your FORTRAN 77 programs 
FASTER and take advantage of the new language feature in 90. 


Array expressions, more intrinsic functions, structures, pointers, better 
array handling, and modules are just a few of the reasons to move to 
Lahey Fortran 90, Use these and features to build new, faster 
executing 32-BIT applications with Bwer lines of code. But even if you 
are not writing п фь the design and speed of Lahey Fortran 90 
are reasons enough to switch. 


Lahey's innovative compiler design combined with Intel Corporation's 
highly OPTIMIZED code generation technology produces a language 
system optimized form the clip up. Lahey Fortran 90 is the fastest PC 
Fortran on the Pentium—over 18 Mflops on a 90 MHz (SP Linpack). And, 
you get all the TOULS found in our award-winning (ahem) FORTRAN 77 
language systems: editor, debugger, profiler, librarian, make, linker, 
video graphics, and Phar Laps's royalty-free DOS-Extender—everything 
you need to write or port 4GB programs. Add to this our decade of 
writing PC Fortrans and free technical support. So, don’t be the last one 
using FORTRAN 77, make the bey ch to Lahey Fortran 90. 


Call 600 548-4778 for more information on our Fortran language systems 


Fortran is our forte 
702 831-2500 * Fax: 702 831-8123 


Circle 182 on Inquiry Card. 
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Learn C++ & Windows-Based Programming... 
Simply, Quickly! 


With the OML Learning 
Series™ you can learn 
C/C++, object 
technology and 
Windows™-Based pro- 
gramming quickly and 


$4 Call us for 
| information, 
| and FREE 


conveniently in the 
privacy of your home 
or office. The OML 
Learning Series 
features: 

Visual Series", 
C/C4 Series" 
OOA/OO0D Series", 
OLE Series" 


Each series; $249* (reg. $400) 
Any 2 series: $399* (reg. $759) 
Any 3 series: $549* (reg. $1050) 
All 4 series: $649* (reg. $1300) 
LAN version: Call 

E Time Offer 


800-6789-OML 


MANAGEMENT 
LABORATORY 
TEL: 805-373-8111 
FAX: 805-373-8116 


Circle 205 on Inquiry Card. 


Conventional spreadsheets can't 


cope with uncertain or fuzzy numbers. 800-4 72-61 83 
But now there's FuziCalc. This © 
шіт Windows spreadsheet uses revolution- FuziCalc " 
қ ary fuzzy math technology to achieve The Fuzzy Spreadshect™ 
== breakthrough performance. F 1 
| uziWare, Inc. 
lan Call now for FREE information. 4 


(615) 588-4144 


Circle 204 on inquiry Card. 


Technical Graphics 
Data Analysis 


e 


The Ultimate Solution 


2D, 3D and contour graphics 
Point and click interíace 
• Multi-layer layout system 
* Statistics, FFT, curve fitting 
* Scripting language, batch processing 


Call For Free Demo 1-800-969-7720 
к. One й ouse Plaza 
Microcal gode us 


Circle 192 on Inquiry Card (RESELLERS: 193). 


[el 413-506-2014 


Fax 41. 5805-0120 


Something Missing? 
Complete your BYTE collection by ordering Back Issues today! 


1992 1995 1994 1995 


September 

October 
November 
December 


Special 
Issues 
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Special Issues U.S. Delivery $3.00 Foreign $4.00 
1990-Present U.S. Delivery $6.50 Foreign $8.50 Canada & Mexico $7.00 
АЙ issues prior to 1990 U.S. Delivery $3.00 Foreign $4.00 


All checks must be in U.S. funds and drawn on a U.S. bank. 

The above prices include postage in the US. 

Please indicate which issues you would like by checking() the 
boxes. Send requests with payment to: 


BYTE Back Issues, One Phoenix Mill Lane, Peterborough, N.H. 03458, 
(603) 924-9281 


Charge: Г] MasterCard Г] VISA 


Card # 


Г] American Express 


Exp. Date | 


Signature 
Name 


Address 


: в! J | 
Gy UTE 
Because the Experts decide. 


State Zip 


All orders must be prepaid. Please allow four weeks delivery. 


THE BUYER’S MART 


THE BUYER'S МАНТ is а unique classified section or- 
ganized by product category to help readers locate sup- 


A DIRECTORY OF PRODUCTS AND SERVICES 


pliers. Each ad has Inquiry numbers to aid readers re- mended). 


questing information from advertisers. 


AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"x1'/«" 
ads can include headline (23 characters maximum), de- 
scriptive text (300 characters is the maximum 
recommended) plus company name, address, tele- 


| ACCESSORIES / 


KEYBOARD, VIDEO, MOUSE, AUDIO 
Extend signals from PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 


Boosts signals up lo 600 feet. Control! up to 96 PCs 
with one keyboard, moniter and mouse. 
CYBEX CORPORATION 
4912 Research Dr., Huntsville, AL 35805 
Phone: 205-430-4000 Fax: 205-430-4030 


Inquiry 651. 


SVGA Splitters 


Connect 2, 4, or more monitors to your computer 

* Bright and crisp presentation simultaneously 
on ай monitors - Guaranteed 

* Works with all VGA, SVGA, and RGB monitors 

* Supports 1280 x 1024 - MADE IN USA 

* Special VGA extension cables to 250 ft 


HALL RESEARCH 200.959.6430 


Santa Ana, CA {714) 641-6607 


Inquiry 652. 


| BAR CODE | 


Bar Code Readers 


For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

Attaches as 2nd Keyboard, no software changes 
Reads 2015, 128, UPC/EAN, Code 39, etc. 
Extemal or Interna! attachment on PC 
Wand, CCD, 5101 Badge, Magstripe or Laser 
Supports DOS, Novell, UNIX, Mac OS, etc. 
100+ Configurable Options 
Supports USA & Intemational Keyboards 
2 Year Warranty, 30 Day $ Back Guarantee 
Direct From Manufacturer 
Top Rated by Independent Review 

* Complete with CCD Scanner — $624 

ж Complete with Leser Scanner ~ $784 

ж Complete Wand only Reader~ $329 


Worthington Data Solutions 
3004 Mission Street e Santa Cruz, CA 95060 408-458-9938 
800-345-4220 


Labeling Sofrware 


For DOS and Windows with dot-matrix. LaserJet or 
DeskJet. Easy WYSIWYG design. Any formatsize. Mix 
big text, bar codes, and PCX graphics. Formats for AIAG, 
KMart, Sears, MIL-STD, Penneys, WalMart. File Input. 


LabelRIGHT for DOS-$279. LabelRIGHT for Windows- 


30 Day Money Back Guarantee 
Worthington Data Solutions 
(408) 458-9938 800-345-4220 


phone and fax number. 2"x2%" ad has more space for RATES (Jan. 1995) 
descriptive text (850 characters is the maximum recom- 5 n 1 
issues (шие: — issues 
DEADLINE: Ad copy is due approximately 2 months Tad $731 5701 $614 
prior to issue date. For example: November issue 2°x1'm" 2ads/ssue - = 584 
closes on September 8. Send your сору and payment З ай5/55ие - - 556 
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix 1ad $1,462 $1,402 $1,228 
Mill Lane, Peterborough, NH 03458. For more infor-  2*x»4* 2adsüssue - - 1,169 
mation call: Ellen Perham at 603-924-2598 or Mark Zads/issue - - am 


Portable Reader 


* AA Battery Operated, 64K or 256K 


* Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machina) in any 
language. This unit is EASY! 


Double duty as Non-portable Reader 

4x20 Supertwist LCD Display, 35 Rubber Keys 
2 Built-In Inventory Programs or create custom 
Download tables and Pick Lists 

Wand, CCD, or Laser Scanner Input 

Serial Interface and Keyboard Interface 

Reads 2015, UPC/EAN, 128, Code 39, elc. 

2 year Warranty on Reader & Wand 

30 Day Money Back Guarantee 

64K Complete with Steei Wand — $799 

Small Size and very long battery life 
Worthington Data Solutions 


3004 Mission Street • Santa Cruz, СА 95060 


408-458-0938 FAX 408-453-9984 800-345-4220 


+t * * * * * * * ++ 


RF Terminal 


Communicates 2 way to Serial Base Station from 
150-600 ft. Relay units extand range to 2400 ft. 1- 
16 terminals per base station. Keyboard, wand, 
CCD or laser scanner input. 16 Selectable 
frequencies. Small size and low weight — 12 oz. 
with batleries. Base Station — $740 

Terminal — $1096 


Worthington Data Solutions 


(408) 458-9938 (800) 345-4220 


Windows Bar Code Fonts 
Add bar codes to any font based Windows 
program. Fonts designed for dot matrix, 
DeskJet and LaserJet. Print Codabar, 2 of 5, 
Code 128, UPC/EAN and Code 39 inside your 
Windows program. TrueType fonts, bitmaps 
and metafile support included. Only $199. 


Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 


FREE BARCODE CATALOG 


Full of barcode tips and advice 


FREE BARCODE SOFTWARE 


Seanners from $49 


Abraham Technical Services 
110 Hamel Road, Medina, MN 55340 


THE BARCODE SOURCE 
Inquiry 653. 


Stone at 603-924-2695. FAX: 603-924-2683. 


.әзгееа- С1ОҢ ~ Add $100 eeeecees 
| BAR CODE 


Portable Bar Code Reader 


» Use as a PORTABLE, WEDGE, or SERIAL 

» 9V Battery Operation with Lithium Backup 

» 2x16 Supertwist LCD Display 

» 54 Koy Keyboard with Separate Numeric Keys 
» Real-time Clock Supports Date & Time Stamps 
» Reads all Popular Bar Codes (16 types) 

» Wand, CCD, Laser, or Serial Input Devices 

> Bulit-In Program Generator 

» Create Your Own Custom Programs 

» 6 Built-In inventory Programs 

> Up to 250 Programs Can Reside in Memory 
» Create up to 250 Data Files per Program 

» Up to 250 Look-Up Flies in Memory 

> Built-In Calculator 

» Supports HAYES Compatible Modems 

» 64K Memory with Data Compression 

> 30-day $$ Back Guarantee ~ 1 Year Warranty 
> Complete Unit with WAND Scanner — $795 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-5232 


BAR CODE READERS 

For PC, XT, AT, PS/2, & Serial Terminals 
» Emulates Keyboard: Works With Any Software 
» Data Appears as Keyboard Input 
» Uses Enhanced Decoding Algorithms 
» Accepts Wand, Slo/Badge, CCD, Laser, 

Magnetic Stripe Reader, & RS232 Serial Input 
> Reads All Popular Bar Codes (16 types) 
» Reads HIGH, MEDIUM, & LOW density codes 
» Auto-Discriminates Between Bar Code Types 
» Easily Programmed with a Bar Code Menu 
>» Over 140 User Configurable Options 
» Daisy Chain Up to 96 Readers 
> Supports NOVELL Networks 
» Supports US & INTERNATIONAL Keyboards 
» Direct From Manufacturer 
» 30-day $$ Back Guarantee, 1 Year Warranty 
> Complete Unit with LASER Scanner - $645 
> Complete Unit with WAND Scanner - $299 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


NEW FOR 1995 


OLOR 
IN THE BUYER'S MART!! 
Attract the attention of your customers 
with the addition of color to your ad. 


Call Ellen Perham 603-924-2598 or 


Mark Stone 603-924-2695 for details 
Fax 603-924-2683 


Inquiry 654. 
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THE BUYER'S MART 


I BAR CODE | | 


Bar r Code Printing Software 
LabelWorks tor Windows 
» Prints all Popular Bar Code Types (19 Types) 


» Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25%-400%), Templates 


» Rotates Text, Bar Codes, and Graphics 
» Supports Windows Compatible Fonts 


» Choose From Over One Hundred Popular 
Label Formats or Design Your Own 


» Rich Text Support: Mix Styles, Types, & Sizes 
» Automatically Prints Serial Numbers 


> Imports & Exports Graphic Files: 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 


» Supports Virtually all WIndows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 


> 30-day Money-Back Guarantee, $295 
***CALL FOR FREE DEMO SOFTWARE *** 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817)571-9015 FAX (817) 685-6232 


BARCODE & MAG. STRIPE SYSTEMS 
* Keyboard Wedge with HP 
Stainless Steel Wand/Mag. Stripe Reader $249 
* Keyboard Wedge with SYMBOL LS2000 
or SP400 Laser & Mag. Stripe Reader $849 
* Keyboard Wedge with PSC QuickScan 
Laser/Mag. Stripe Reader 5690 
* Software Wedge Decoder with HP Stainless Steal 
Wand or Laser Scanner (006 & WN - R-232 orpamid) 5189 + 
* All Wedge Packages include a Wand or Laser Holder 


81299 
е Printing Software (00s, we, их... ) $149 + 
* Portable Data Terminals pa 420) 5599 + 
as 


» Radio Frequency Terminals (spread specrunrarrow band) 

* Bar Code Printing Software (DOS) inciuded with 
each purchase 

* Made in the USA • 30 Day $$ Back • Spanish 
Dept. Avail. » Direct from Mfg. 


BARCODE INTERNATIONAL SYSTEMS (BIS) 
12140 Severn Way, Riverside, СА 82503 (909) 270-0016 Inri 
(800)653-4252 US • (800)219-5178 CAN • FAX (303) 270-0920 


Inquiry 655. 


CAD 


Circuit Design Software for Windows 
Easy-to-use schematic entry, PCB design, and 
simulation software, starting at $149 each. 
Complete PCB package with schematics, 
autorouter, and layout for 2-layer circult boards, 
$399. Enhanced version with autoplacement, 
mare symbol libraries, and up to 16 layers, $649. 
CAM file outputs. 


Mental Automation, Inc. 
5415 1361h Place, SE-Bellevue WA 98006 
(208) 641-2141 FAX (206) 649-0767 BBS (206) 641-2846 


Inquiry 656. 


CAD/CAM — | 


CONTOURING MOTION CONTROL 


FROM А PRINTER PORTI 
vey “ee РП 


* Controls up to віх step motors simultaneously. 
* Linear and Circular Interpolation. 
* New features to accommodate machina control. 
+ Easy-to-use DOS device driver. Super Manual, 
* CAD-CAM interface available. 
1422 Amold Ave. 


Ability Systems (чөлөрү! 18001 (215) 657-4338 
FAX: (215) 657-7815 


Inquiry 657. 
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One-Step Conversion of 


optical templates fo NC! 


Extremely simple & powerful this 
FastCOP'Ye DOS software is packaged with 


a 42x60" ОТСО Super ШІ digitizer 
& 16 button cursor for $4,995 
Call FastCAM at: (970) 667-5059 
or FAX: (970) 667-1990 
Ft. Collins, Colorado, U.S.A. 


Inquiry 658. 


We Buy, Sell & Trade | 
CD-ROMS & MEMORY CHIPS 
Resellers Wanted 
Call or write for a free product update 


Consolidated CDROM, Inc. 
515 67th Ave Philadelphia PA 19126 USA 
+1-215-276-3657 / 1-215-276-3854 fax 


1-800-8-CDROMS 
Inquiry 659. 


INTERNET on CDROM! 
530 


GAMES for DAZE 2 CD Set 

X2FTP Archive, hundreds of games & demos! 
WORLD WIDE WEB Catalog on CD-ROM 
See the Web without being on-linal 


LINUX Developers Resource 4 CD бе!...,.......... 525 
Complete OS, Source Code Slackware & moral 


MOO-TIFF CD-ROM 
Complete development sys, 100% OSF/Matif 


INTERNET Tools CD-ROM 

Networking tools & utilities for DOS & UNIX 
BSDisc (NetBSD & FreeBSD) 

Ready to use formats with Install scripts 


USENET 2 CD Set 525 
comp.sources & alt. sources + many FAQ's trom other groups 


SOURCE CODE CD-ROM 
4.4 BSD-Lite, XIIR6, MACH, Andrew Windowing 


PERL & TCL/TK CD-ROM 
Utility lang + command lang & toolkit for X-Windows 


STANDARDS 2 CD Set 
RFC's, IEN's, CCITTATU Bluebook, Windows Sockets 


мс, VISA& AMEX 1-800-800-6613 
" lel: «1-520-526-9565 
InfoMagic tax: +1-520-526-9573 


P.D. Вох 30370, Flagstaff, AZ 86003-0370. info @infomagic.com 
Inquiry 660. 


BEST OF THE INTERNET CD-ROMS 


= internet Power Web: Comprehensive documentation, tools, 
examples for HTML - 528,95 

° WIA: Bast windows programs from the Intemat - $29.95 

* МПА: 400+ MB of programs utilltios for Windows NT 

includes Hippix -$29.95 

* Visual Programming: Visual BASIC and Visual C/C++ 

sourca code & utilities - $20.95 
• 05/2 Blowfish: 640 МВ of latest 05/2 apps from top 
OS/2 archives - $29.05 
* Arcade Games: 650 MB best DOS/Win games 


Меат todos Neo ot Мас Reporte film Бой | 


Mac archives - 549.95/529 95 
« X11R6: Latest release of X11 windowing system for 
95 


» Linux Developers Kit 1GB« of latest Linux software, 
doc., source, Siackware - $19.95 


* Fonts & Faces: Large selection TrueType fants and 
typataces - Win А Mac - 520.05 

е Space View: Photos & dala collected primarily from 

NASA's hemel site - $29.95 

ғ Jupiter Impact Mitmedia accnt of S-L9 Comet strike 
on Jupiter - 529.05 

Many тоге tities avaiable - viali us at www.pht.com/ - online 

catalog, games page, industry info & more. 


FREE CD-ROM & T-SHIRT OFFER 
PACIFIC HI-TECH 


orders @ pht.com or (800) 765-8369 
phn (801) 281-1024 fax (601) 261-0310 


Inquiry 661. 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 
No Device Drivers/ MSCDEX needed, 
Complete Kit Networks CD Roms, 
unlimited user license, DISCPORT. 


“JES, NONE BETTER AT ANY PRICE" 
Call NOW: 1 (800) 482-1866 305-597-3980 


Inquiry 662. 


New and Updated CDROM Titles 
Cica MS Windows Aa Thsnds of Windows prgrms..$29.95 
Giga Games COROM, Games for DOSAWindows................$39.95 
Space and Astronomy, Thsnds NASA Images/data $39.95 
€ User Group Library, С source code Dec 93. ................ 

Simtel М5205 CDROM, DOS Shareware/Freewara 
QRZ Ham Radio COROM, FCC Callsign Db & Shrwar 
Hobbes 05/2 CDROM, 05/2 Shareware/Freeware 


Nebula for NeXTSTEP, Proms for Intel NeXTSTEP 
Ада Programming CDROM, Compilers, source, docs ......... 


Top quality CDROMs. 100% satisfied or full refund. 
WALNUT CREEK CDROM 


4041 Pike Lana, Ste D-212, Concord, CA 94520 
1-800-786-9907 Visa/MC AMEx, Fax: 1-510-674-0821 


Inquiry 663. 


___ COMMUNICATIONS 


Frame Relay, X.25, BSC, HDLC, SDLC 
Use our rock solid, compliant. pm up a nnd robust 
synchronous products for your PC project. On board protocol 
support reduces PC overhead. 

» Suppart for MS-DOS, Windows, Unix, 05/2, Netware and others. 

» CCITT and 150 compliant X 25, HDLC. 

• Frame Relay blanket certified for any application. 

* Test and datascope programs for easy debugging. 

Sangoma Technologies Inc. 
Tel 1-800-388-2475 905-474-1990 
Fax 905-474-9223 E-Mail: dm@sangoma.com 


COMPUTER BOOKS | 


COMPUTER BOOKS ONLINE 


Easy online search & order at our CompuServe, 
Internet, & NIFTYServe stores. Books from 300 
publishers for computing professionals & users. GO 
СВК, www.compubooks.com/books.html, or fip info.txt 
from ftp.compbooks.com. Worldwide shipping. E-mail 
to info G compubooks.com for info. 


Compubooks 
RR1 Вох 2710 512-321-9652 
Cedar Creek ТХ 78612 USA Fax 512-321-4525 


Order line 800-880-6818 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 


SAFEWARE Computerowner's coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covers accidents, 
theft, power surges and mora. One call does it all. 


1-800-800-1492 


SAFEWARE, The Insurance Agency Inc. 
PO Box 02211, 2929 N. High St., Columbus, OH 43202 
Now available in Ontario!!! 


Inquiry 664. 


| COMPUTER MEMORY 


WE'LL PAY YOU FOR YOUR OLD MEMORY 
Simms, Dips. Laser Printer, 1 Модхо. 4 Megx9. Ram Chips 
— ANY MEMORY — 

All Memory Наз Vaive?! бол?! lel your 0/2 membry collect dus! 
Сай or fax what you have available 
1-800-718-7755 
THE MEMORY LIQUIDATORS 
“The company that buys memory back" 


531 Main St , Ste. 1174 El Segundo. CA 90245-3080 
Ph 310-676-3074 Fax 310-676-3776 


COMPUTER TELEPHONY 
Write your own Telephony Applications 
Create advanced, multitine уосаЛах systems with VOS, our 
multi-platform development language, or VoiceBocx, our 
Visual Basic VBX. You can build апу Computer Telephony 
application imaginable: Voice Mall, Fax-on-Demand, 
International Са!-Васк, Audiotex, Call Centers and many 

others. 
Cail for free booklet Get into Сай Processing with Parity Software 


Parity Software 
US: 415- Fax: 415-888-0330 
Europe: +45-3940.8803 Fax: +45-39.40.78.03 


| CROSS ASSEMBLERS | 


PC BASED DEVELOPMENT TOOLS 


We оНаг low-cost efficient CROSS ASSEMBLERS and a 
superb line of SIMULATOR-DEBUGGERS with tult bullt-in 
DISASSEMBLERS for Intel's MCS-48, 51, 85 and 96, and 
for the 280 familias of embedded controllers. Our new sim- 
ulators for the 80C196KB and 80C196KC are uniqua іп the 
market, and have been received with rave reviews. The price 
of our soítware includes unlimited free upgrade privileges! 


Lear Com Company 
2440 Kipling St., Ste, 208, Lakewood, CO 80215 
(303) 232-2228 FAX (303) 232-8721 


Inquiry 665. 


| DATA RECOVERY 


We Can Save It! 
All Platforms - All Storage Devices 
Proprietary techniques so advanced we 
rescue data others simply abandon. 


DRIvESAVERS 
Restoring data since 1985 


1-800-440-1904 


415-883-4232 


Inquiry 666. 


The Leader in Data Recovery 


© Expertise in virtually every operating system 
and media storage device. 


€ 24-Hour support & emergency services available. 
€ Call for a FREE consultation! 


ONTRACK DATA RECOVERY 
MN: 1-800-872-2599 е CA: 1-800-752-7557 
Europe: 444 (0181 974 5522 е Japan: (0429) 32-6365 


Inquiry 667. 


DATA/DISK CONVERSION 


THE #1 CHOICE 
in disk & tape conversion 


for many leading corporations, government agencies, 
law firms, and companies in every Чечей. ето 
Free test • Satisfaction guaranteed 


Graphics Unlimited Inc. 
3000 Second SL North, Minneapolis, MN 55411 
(812) 588-7571 FAX: (612) 588-8783 
1-800-745-7571 


Inquiry 668. 


_ DATA/DISK CONVERSION 
CONVERSION SERVICES 


Convert any 9-track magnetic tape to or from 
over 6000 formats including 34^, 54^, 8" disk 
formats & word processors. Disk-to-disk con- 
versions also available. Introducing CD-ROM 


conversions. Call for more into, 


Pivar Computing Services, Inc. 
165 Arlington Hgts. Rd., Dept. #8, Buffalo Grove, IL 60089 


(800) Convert (708) 459-6010 


B.S. & M.S. In COMPUTER SCIENCE 
The American Institute For Computer Sclences offers an in- 
depth home to eam your Bachelor o! Science 
at home, B.S. subjects covered are: MS/DOS, BASIC, 
PASCAL, C, C++, Data File Processing, Data Structures & 
Operating Systems. M.S. program includes subjects in 
Software Engineering and Artificial Intelligence. Ada and 
Using Windows courses also avallable. Accredited Member : 
World Association of Universities and Colleges 


AMERICAN INST, for COMPUTER SCIENCES 
2101-BY Magnolia Ave. , Suite 200, Birmingham, AL 35205 
1-800-767-2427 • 1-205-323-6191 


FLOPPY DISKETTE __ 
3.5" FLOPPY DISK 
RELIABLE & DURABLE 

* We are a manufacturer licensed by Sony Corporation. 
Error Free with guaranteed 


* Our disks are ай 100% Tested and 
sinong и. 
А исіз: 2HD, 200, video tape, CD jewelry box. 
rand MEGA, OEM or bulk pack ara also available. 
e Duplicators А wholesalers are welcome. 
ҮНС Cassette Ind. Ltd. 
75 Salntsbury Square 
Scarborough, Ont. 
M1V 3K1 Canada 
Tel: (416) 321-1179 
Fax: (416) 321-8451 


Inquiry 669. 


FLOW CHARTS | 


COBOL STRUCTURE CHARTS 


The new PowerStructure for Windows generates 
incredible structure charts DIRECTLY from your 
COBOL source - STRUCTURED or NOT! Forget 
manual flowcharting. PowerStructure will diagram 
your spaghetti code, do it in seconds, and free 
mnm for more important work. 

ow just $149. 


Fax: (8522) 8973700 


CyberMetrics 
5541 S. Marine Drive., Tempe, AZ 85283 
(602) 838-3310 


Inquiry 670. 


WINDOWS FLOWCHARTER $129 


RFFiow 3.0 is a professional drawing tool for 

flowcharts & org. charts. Requires Microsoft Win- 

dows; 500 shapes auto adjust in size; diagonal lines 

and curves; auto line rouling and re-routing; OLE 

server; click on a shape to bring up & sub-chart; 

ітроп/ехроп bitmaps and metafiles; Call for free 
sk. 


RFF ELECTRONICS 
1053 Banyan Court, Loveland, CO 80538 
Phone: (970) 663-5787 FAX: (970) 669-4889 


FOREIGN LANGUAGES 


OVER 150 LANGUAGES 


Translation, Language Learning 
Tutorials, Fonts, Dictionaries and 
Language Systems for DOS, Mac and Windows. 
Japanese, Chinese, Spanish speaking staff. 
Call us first for best prices and expert support. 
Character Language Resources 
2130 Sawtelle Blvd. 304A, Los Angeles, CA 90025 
800-569-2099 FAX 310-996-2303 


Inquiry 671. 


22 HARDWARE -- 


THE Independent Provider, serving the Dealer, 
Professional, Corporate, Govemment, and 
Educational Buyer since 1985. 
APPLE 11° & MACINTOSH® 
SYSTEMS • PARTS • EXCHANGE REPAIRS | 


Call for a Catalog.. 800-274-5343 


INT'L: 617-275-4600 е FAX: 617-275-4848 
205 BURLINGTON ROAD * BEDFORD, MA 01730 


Inquiry 672. 


HEWLETT-PACKARD 
Buy - Sell - Trade 
ColorPro 
DrafiPro 
RuggedWriter DraftMaster 
Electrostatic Plotters DesignJet 
HP 9000 Workstations and Vectras aiso available. 
Ted Dasher & Associates 
4117 Second Ava., 5. Birmingham, AL 35222 
Phone: (205) 591-4747 Fax: (205) 591-1108 
) 638-4833 E-mall : sales @ dasher.com 


LaserJet 
DeskJet 


Inquiry 673. 


PUT A DOCTOR IN YOUR PC 


NEW! Health software $39.95 (Reg. 579.95) 
Now the brains of a medical specialist can 
be at your fingertips. Learn your risk for 
common health problems and become 
health smart. Windows 3.1 Program. 


Introductory Cancer Screening Module 
1-800-327-3193 FAX 619-560-6570 


Inquiry 674. | .— 


LANS 
Little Big LAN 
The most flexible network 
Peer to Peer LAN to 250 nodes 
$75 total software cost, not per node! 


Link via serial, parallel, or Modems 
Also via Ethernet or Arcnet, or mix! 


Typically only 40k of RAM 


Information Modes 
817-387-3339 / P.O. Drawer F, Denton TX 76202 


Fax 817-382-7407 Orders 800-628-7992 


Inquiry 675. 


PERSONALIZED WITH YOUR NAME AND LOGO 
IN SAFETY BACKGROUND 
CALL (714) 773-5811 OR TOLL FREE 
1-800-252-6427 Fax 1-800-439-0158 
FOR SAMPLE (ETC.) 
:MAGNETIC ENCODING: 
MICR-COMP, Inc. 


689 S. State College Bivd., Suita A 
Fullerton, CA 92631 


Inquiry 676. 


MANUFACTURING SOFTWARE | 
Manufacturing Software 


E-Z-MAP™ is complete material requirements planning 
software for the PC. Includes ЫН of materials, material 
planning make/buy calculation, capacity planning, purchase 
orders, labor distribution, job costing, physical inventory, 
AutcCAD interface, and тоға. The best entry-lovel 
manufacturing solution. Complete for $2,985. Special Lite 
version for $995. Call for information. 


Manufacturing 


Alliance Software 


1-800-490-2520 
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THE BUYER’S MART 


_ PROGRAMMERS TOOLS 


The Fastest xBASE Engine 


CodeBase provides C, C++, Visual Basic and 

Delphi танин with tha fastest xBASE 

compatible database engine. Get multi-user 

compatibility with FoxPro, Clipper and dBASE files. 

And it's portable trom DOS to Window to UNIX! 
FREE 30 day trial 


cl Sequiter Software Inc. tor ais! 
Phone 403-437-2410 FAX 403-436-2999 


Inquiry 677. 


| SECURITY 


leaders in Software Security 
EVERLOCK and EVERKEY И copy protection. 
Features include — Encryption, Sehen. 
Remotely resettable access flags, date limits, 
execution counts end network user limits - 


and much more! Free demo available. 


Call today and ask about our low cost Trial Kits! 
Az-Tech Software, Inc. 

201 East Franklin St, Richmond, MO 64085-1883 

1800) 227-0644 — (818) 776-2700 FAX (816) 775-8398 


Inquiry 678. 


THE ULTIMATE SOFTWARE SECURITY 
€ STOPCOPY lamily - UNCOPIABLE copy protection 
€ STOPVIEW software j 
© NETLIMIT network license metenng 
Ф DOS, Windows, Macintosh, OS/2, support 
@ No source code changes required - for ANY of our prod- 
ucts іп ANY environment 
Ө Our products destroy ALL of our competition 
Ф Call for FREE demo disk, or to discuss our products’ 
Ү options 
ВВ! Computer Systems, Inc. 
14105 Heritage Lane, Silver Spring, MD 20906 
BOQ/TRY-ABBI « 800/879-2224 е 301/871-1094 • ҒАХ:341/460-7545 


Inquiry 679. 


CRYPKEY SOFTWARE LICENSING SYSTEM 


“Software Copy Protection with NO Hardware Key and NO Disk Key* 
CrypKey is software copy protection that is 
* completely secure from any disk copy program 
* completely compatible wtih MSDOS, MS WINDOWS, 
WIN 95, WIN NT 
* completely compatible with CD-ROM, BBS, or Internet 
distribution! 
«customer friendly - no disk key, no hardware key, less 
support calls 
CrypKey can Increase your software sales by allowing you to 
sell your program 
* by Increments — sell add-on software options or levels to 
your customers 
* by number of runs ~ e.g. seil 100 calculations for $100.00 
* by time period — e.g. lease or demo your program 
for 60 days 
CrypKey uses a numeric key that can be transmitted by phone, 
fax, of email. Sell your customers more options, more copies, 
more time or more runs instantly, just by making 2 telephone 
call (great for overseas customers or distributors). СгурКеу is 
produced by Kenonic Controls Ltd. — engineering and 
software since 1972. 

Kenonic Controls Limited 
7178-12 Street бозі Essi 
Calgary, Alberta, Canada T2H 256 

(403) 258-5200 • lax: (463) 


Inquiry 680. 


nic. 


Cop's CopyLock Il 


Professional software protection with 
TRUE Machine install. Option Board safe. 
DOS, OS2, Networks, Windows, Trace 3000. 
DialCOPS Access Control for mass 
distribution via CD-ROM or Intemet. 
Known and used world-wide since 1984. 


LINK Data Security 
Int'l: + 45 3123-2350 Fax: + 45 3123-8448 
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SECURITY 
KEY-LOK™ SECURITY 
Piracy survival 11 years proves effectiveness 
of powerful multilayered security. Algorithmic 
response. Programmable trey! conom- 
ical. Transparent to PARALLEL/SERIAL port, 
Counters/Real-Time-Ciock. Multi-product/ 
feature licensing. DOS/NT/UNIX/OS2. 
Access control systems and disk drive locks. 
MICROCOMPUTER APPLICATIONS 
3187 E. Otero Circle, Littleton, CO 80122 
1-800-4KEYLOK (303) 770-1917 FAX: (303) 770-1863 


Inquiry 681. 


SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 


Everything you will need to Package, Distribute, and Ship Your 
Soltware!! From manuals and binders to maiers and shoppers 


LABELS е LABELS « LABELS 
For your diskettes, plain or custom printed 
dot matnx or laser printer... тее samples 
*» FREE CATALOG» +» 


Hice & Associates 
B586 Monticello Or., West Chester. OH 45069 


Phone/Fax: 513-779-7977 
Inquiry 682. 


| SOFTWARE/BUSINESS | 
DATA ENTRY SOFTWARE 


Full featured, heads-down data entry 
with two-pass verification, edit language, 
operator stats, batch control, on-line help, 
output record reformat, free tech support. 

For the PC, PC LAN, S/36, AS/400. 


FREE 30 day trial 
Computer Keyes Tel 208-776-6443 
21929 Makah Rd., Fax 206-776-7210 
Woodway, WA 98020 USA: 800-356-0203 


SOFTWARE/ENGINEERING 


Analog/Digital Simulation!! 


* Windows, NT, DOS * Model Libraries, RF, Power 
е Power Mac, Macintosh = Mors Than 5000 parts 

» Н8рс24 Real Time SPICE * Waveform Analysis 

е Mixed Mode Simulation — * Full SPICE programs 

* Schamatic Entry starting at $95. Complete 
е New AHDL Modeling Kith systems, $595-$2595 


Р.О, Box 710 San Pedro, СА 907230710 
(310)833-2710, FAX (30652-58 INTUSO 
Cali for your Free Damo and information kit. 


Inquiry 683. 


EXPERIMENTAL DATA FITTING 


SCIENTIST™ is tha leader in experimental data 
fitting. Fit combinations of user-defined algebraic 
and differential equations or Laplace transforms — 


also splines and interpolating functions. Includes 
3D plotting and a scientific worksheet. Requires 
Windows. $395. Model libraries also available. 


MicroMath Scientific Software 
1-800-942-6284 Fax: (801) 943-0299 


Inquiry 684. 


SAUNA: 3D THERMAL ANALYSIS 
* Models: PCBs, stacked plates, heatsinks, multiboard 
enclosures. * All heat transfer modes: convection, 
radiation, conduction * Interactive menu-driven 
* Thermal parameters library * Fast "Whet il": 
di , mat’, finish, analyses 9 Easy to leam & use 
е IBM PC & Macintosh (1 
Cali or FAX for free evaluation program 


Tatum Labs, Inc. 
1287 N. Silo Ridge D'tve, Ann Arbor, MI 48108 
313-663-8810 FAX 313-663-3640 


Inquiry 685. 


_ SOFTWARE/GRAPHICS | 


New Version! 
AccuSoft Image Format Library 5.0 


Programmers: Add support for 36 raster 
file formats instantly! 


TIFF, JPEG, PCX, TARGA, DIB, DCX, GIF, BMP, 
WMF., PICT, WPG, EPS, Group 3, Group 4 
New Formata: Photo CD, PhotaShop, ASCII, 
KoFax, RLE, LaserData, CALS, ATT, CLP, XWD, 
IMG, IFF, SUN, XBM, ICO, IOCA, CX2. XPM, 


П 


Guaranteed to read ail raster images іп existence 
in tha listed formats! 


ж Import, export, scanning, conversion, compression 
ж Printing, display, image processing 

ж Supports all languages 

xx Fax formats and multi-page images 

xx Rotate, zoom, scale, color reduction 

ж Thumbnails, sharpen, special-effects 

xx Windows, NT, WinPro Gold 32, VBX, VBX32 

ж Watcom, 05/2, MAC, UNIX, Clipper, FoxPro 


AccuSoft Corp. Call 800-525-3577 
Two Westborough Business Park Westborough, MA С1581 USA 
TEL (508) 898-2770 FAX (508) 898-9662 


Inquiry 686. 


, 
Autodesk's DWG OEM 

@ Programmers’ Toolkit to Read/Write AutoCAD DWG 
& DXF Files. 

* Object oriented, moduiar, database-like access to 
CAD data. 

Ф View, Print, Plot and Pick Modules. 

Ф Available for С/С++ for DOS, X-DOS, Windows, Sun, 
and other Unix systems. 


Autodesk OEM Sales 


1301 Marina Village Parkway, Alameda, CA 94501 
Phone: (510) 337-7203 Fax: (510) 523-2880 


Inquiry 687, 


CAD Developers Kit 


TG-CAD Professional 5.5, a 'C' Win/DOS SDK. 
Read/Write/View PCX/GIF files & DXF to R12. Create 
fonts & text. Ray Tracing & Shading. Hundreds ol 2D & 
3D routines. Comes as DOS Lib., Win Lib. & Win DLL. 
Source available, Free Technical White Paper 
avaitable. Call or write today. 


Disk Software, Inc., Box 941152 
Plano, TX USA 75094-1152 
800-635-7760, Fax 214-423-7288 


Inquiry 688. 


International 
Marketers: 


CAPTURE YOUR SHARE 
OF THE WORLDWIDE 
IT MARKET! 


Now you can reach millions of buyers 
for your products through the Global 


Ad Network of 21 leading computer 
publications across the globe! 


Call Global Ad-Net 
те: 603-876-4311 
Fax: 603-876-4196 

Bs R$ NS 
$ DM £l. 


inquiry 689. 


SOFTWARE/SCIENTIFIC 


ҮТЕХ Scientific Desktop Publishing 


• Scalable Fonts • Font effects • Typeface customization 
» Equations * Tables • Graphics • Foreign languages 
* Multi-lingual spell & hyphenation * IDE * On-line help 
* Dos, 005-32 and Windows versions • From $199 


“ТЕХ of Tomorrow"-Notices of AMS, March 1991 
Call now for a FREE DEMO DISK 
MicroPress, Inc. 
68-30 Harrow Street, Forest Hills, NY 11375 
Те! (718) 575-1816 Fax (718) 575-8038 


UNIX FOR PCS 
[лох RELEASE 1.1 


32 bit Unix compatible OS for 386, 486, 586's 


Inciudes C, C++, ОМ, C, Pascal, smalltalk, Рсгі.Х11 R6, TCP/IP, 
UUCP, РРР, Slip, NPS, УІ, emacs, pha much more. 
Supports: SCSI, IDE, ESDI, МЕМ, VGA. 53, CGA, CD-Rom, 
Soundblaster, full man pages, 600 pg. manual included. “Рай 
latefnct support? $59.95 on CD-ROM, $69.95 on disks, Dr. 
Linus Book $49.95. 


Linux Systems Labs. 49684 Miller СІ. Chesterfield, MI 48047 
(800) 954-2938, (810) 716-1700, fax (810) 716-1703 


WINDOWS 


THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 


Latest Windows and DOS Utils, Pgms, Source 
Code, Lively CHAT, online games, Internet Access 
and more and ail FREE. Сай from home or office 
up to 14.4K and download for FREE. (n/@/1} 


217-792-3663 


Customer Service 415-281-4429 


Inquiry 690. 


SOFTWARE/SECURITY 


Lock Out Pir ates! Loc 41.1, Pre fit ts! 
Marx CryptoBox — - Tha most affective ge against 
software piracy you can buy: Programmable micro- 
processor * 1,000,000 read/write operations * P ар 
10 codes without special equipment • Integrated Сгур 
Algorithm • DOS, WINDOWS, or 05/2 Compatibliy « E 
Perfect transparency. 

Marx International, Inc. 


OO-MALT 
(404) 321-3020 FAX (404) 321-0760 
Germany: 8403 1555 France: BB81 4031 


Inquiry 691. 


SOFTWARE/VOICE/FAX 


Computer Telephony 'C' Libraries 
Multi-Voice V4.0 and Multi-Fax V2.0 Toolkits give you the 
most powerful solution to integrate telephony to your 'C' 
applications.Unique design based on multi-tasking; DOS 
Extender; Supports most major voice and fax boards; 
Commented source code; Royalty free; Best value. 
Also available: Windows based applicalion generator. 


ITI SOFTWARE 

Tel: 514-835-3124 Fax: 514-835-4772 BBS: 514-835-5845 
Fax-On-Demand: 514-035-2216, E-mall: ggagnon@cam.org 

Check our home page: http: hw. cam,org/~ggagnon 


Inquiry 692. 


VIDEO CAPTURE 


Capture with Digital Fotovix 
Tamron’s IlIS-D captures 35 mm film in under 10 seconds. 
Database images, add them into your multimedia 
presentations or make your own product catalogues. 
Modem images to clients or capture for FPO purposes. 
Grab other video sources through IIIS-D's S-video input. 
Photoshop Plug-in and driver software included. 


Tamron Industries 
99 Seaview Bivd., Port Washington, NY 11050 
516-484-8880 


Inquiry 693. 


*FREE INTERNET 


217-322-1111 


Full Access 14.4K 8/N/1 All Nodes 
Service is FREE *You Pay L.D. Charge 


Voice Help 1-217-322-1212 


Inquiry 694. 


Inquiry 695. 


MARKET 
TO EUROPE! 


The BYTE EURODECK 
offers you 
a unique opportunity 
to sell 
your computer products 


to BYTE's 50,000 
European Subscribers! 


Call 
Joseph Mabe 


for more info! 


(603) 924-2533 


Inquiry 696. 


The BYTE Deck mails to a select group of 275,000 BYTE subscribers who are proven direct market buyers. 
In fact, BYTE subscriber surveys show that many readers prefer to buy through the mail order/direct channel: 


Direct Channel Preference for Purchases of: 


' DIU 
TWUIE 4 


Computer Systems 63% 


| — 62% 


Omar mH Eee. n 


Source: 1994 Subscriber Study 


The average BYTE reader influences the кейін decisions of 107 others, works іп a company with more 
than 1,000 employees, and influences more computer product purchases than any other person in 
his/her organization. The BYTE readership provides quality leads. 

Why settle for anything less? 


» PS | M 2 ЧЕР —" 
Call Brian | ige ins Toddy ат 


The BYTE Reader: Simply the Best [ШИ ПЯН ш 
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ADVERTISER CONTACT INFORMATION 


To order products or request FREE information, call advertisers directly or send 


in the response card by mail or fax! Let them know you saw it in BYTE! 
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CONCEPTS 204 
122-123 AGE LOGIC 107 
61-82 ALADDIN KNOWLEDGE SYS (INTL) 82 
61-62 ALADDIN KNOWLEDGE SYS(U.S.) 82 
$37 ALTEX ELECTRONICS (NE) 197 
$37 ALTEX ELECTRONICS (PC) 197 
173 AMERICAN ADVANTECH 202 
63 AMERICAN POWER 32-33 

CONVERSION 
е AMERICAN POWER 

CONVERSION 32A-B 
220 — ANTEC 203 
17 . ARTECON 125 
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SOLUTIONS (МА) 
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501-502 BOCA RESEARCH INC 4015 4 
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Phone No. 


310-379-1189 
619-755-1000 
212-564-5678 
600-223-4277 
800-531-5369 
800-531-5369 
800-800-6889 


800-800-4APC 
dpt A2 


401-788-2797" 


§10-770-1200 
ext 313 


800-872-2783 


800-447-1124 
ext 1117 


800-695-4775 
407-997-6227 
800-762-5757 
703-876-1920" 


603-924-2533 


503-824-2625 


708-647-4902 


800-573-3247 
600-573-3247 
800-394-4122 
800-440-7468 
800-356-1668 
303-229-0660 
800-345-1518 
714-630-7302 


4015 18 +36-1-117-0435” 


800-487-0952 
614-529-1349 
800-487-4838 


800-225- 5224 
dept 10500 


800-225- 5224 
dept 14500 


800-958-4CDW 
415-851-8330 
600-526-3482 
800-6-CONNER 


613-728-0826 
axt 3080 


613-728-0826 
ext 3080 


613-728-0826 
ext 3080 


813-728-0826 
ext 3080 


800-240-6190 


Inquiry No. Page No. Phone No. 
541 CPU & MEMORY 

EXCHANGE CLUB (PC) 196 408-654-9090 
117 . CREATIVE LABS INC 1$ 800-998-5227 
147-148 CYBEX CORP 185  205-430-4030'* 
149-150 CYBEX CORP 191 205-430-4030" 
507-508 CYBEX CORP (INTL) Сін 205-430-4030" 

D 
183 DALLAS SEMICONDUCTOR 194 800-258-5061 
ы DATA COMMUNICATIONS (INTL) — 38 615-377-3322 
2 DATAPRO (INT'L) 86-87 +44 (0) 628 773277 
70-71 DATAPRODUCTS 108 618-887-8000 
E DELL COMPUTER 

CORP (N.A. F1000) СІ! ^ 800-727-6000 
ы DELL COMPUTER 

CORP (N.A. Ft000) CIV — 800-727-4281 
d DELL COMPUTER CORP (М А.) СШ ^ 800-877-8816 
ч DELL COMPUTER CORP (М.А.) CIV — 800-677-3355 
230 DEMOSOURCE 200 600-283-4759 
164 DESIGN TECHNOLOGY 184 819-448-2888 
74 DIGITAL EQUIPMENT CORP — 

ALPHA 8-8 800-DIGITAL 
§27-528 DISTINCT CORP 40156 408-366-8993 
151 DISTRIBUTED 

PROCESSING TECH 180 800-322-4378 

E 
509-510 ELIASHIM MICROCOMPUTERS 401520 +972-4-516111 
201-202 ELMA ELECTRONIC 203 510-656-3400 
203 EMATEK GMBH 205 +49 221 520666 
511 EUTRON 401514 +39 35201003 
75-76 EXABYTE CORP 19 — 800-EXABYTE 

F 
128-129 F & H SIMULATIONS 91 »31 13427 518" 
512-513 FAST HARDLOCK (INTL) 11 +49-89-539800-20 
546-547 FAST MULTIMEDIA (INTL & CD) 163 449-89-50206-199"* 
523 FIRST INTL COMPUTER 4015 2 4886-27 18-2782" 
152-153 FIRST SOURCE INFL 188 714-448-7750 
т FRAME TECHNOLOGY (N.A.) 38-38 — B00-LMFRAME 

ext 637 

204 — FUZIWARE, INC 206 800-472-8183 

G 
175 GAGE APPLIED SCIENCES INC 202 514-337-6883 
Ы GATEWAY 2000 - DESKTOPS 28-29 800-846-2058 
К GATEWAY 2000 - PORTABLES 28-29 800-846-1289 
106-197 GRANITE DIGITAL 202 510-471-6442 
844 GREY MATTER LTO 4015 12 +44-(0)1364-53071 
176-177 СТЕК INC 200 800-282-4835 

H 
* HEWLETT-PACKARD 31 800-864-1066 
Li HEWLETT-PACKARD 65 800-353-2215 
178 HOOLEON CORP 203 520-634-7515 

Е 
140-141 ICL (EMBLA) 112 703-648-3326" 
503 INFORMAT ‘85 (INFL) 99 
543-544 INNOVATIVE SOFTWARE (INTL) 102 —448-59-236828 
179 INTEGRAND RESEARCH 201 208-651-1203 
78 INTEGRIX INC 145 800-300-8288 
$15-516 INTERGRAPH CORP (INTL) 71 — 205-730-5499 
79-80 INTERGRAPH CORP (N.A.) 128NA 1 800-291-9909 
180 IO TECH 202 216-439-091 

J 
* JOR MICRODEVICES 199 600-538-5000 


Inquiry No. Page No. Phone No. 
K 
181 KLA 201 303-444-7737 
81-82 KINGSTON TECHNOLOGY 82 714-435-2600 
L 
166-167 LA TRADE 192 800-433-3726 
182 ‘LAHEY COMPUTER SYSTEMS 205 800-548-4778 
72-73 (АМАССЕ55 131 310-328-9700 
517 LOGIC PROGRAMMING ASSOC 4015 18 800-049-7567 
533-534 LUNAR ENERGY CO 401818 817-387-MOON 
M 
518 MAGIC / MSE (INTL) 73 4972-3-538-0292 
227-228 MAXTECH CORP 57 201-586-3008 
227-228 MAXTECH CORP 62 800-591-FOR MAX 
Ы MCGRAW HILL NRI (М.А) 40А-В 
x MCGRAW-HILL 
ON-LINE (MW,CD.IS) 187 
a MCGRAW-HILL PUBS (MW,CD,IS) 186 
133-134 MENAI CORP 181  800-GAMELON 
535 MESSE MUENCHEN 
GMBH (SYSTEMS 95) 40187 449-89-5107-506 
161 MICRO 2000 187 800-664-8008 
156-157 MICRO SOLUTIONS COMP PROD 193 800-295-1214 
192-193 MICROCAL SOFTWARE INC 2056 800-069-7720 
223 MICROGRAFX 51 800-877-3040 
224-225 MICROGRAFX 62 800-877-3040 
1 MICROGRAFX 186 800-877-3040 
62 MICRO-INTERNATIONAL INC 189 800-987-5667 
118 MICRON COMPUTER СІМ | 208-405-3434 
ы MICROSOFT CORP 2-3 800-871-3271 
ext AV3 
232 MICROSOFT CORP 37 
. MICROSTAR LABORATORIES 202 206453285 
е MICROWAY 106 508-746-7341 
519 MINOLTA GMBH (EUROPE) 4018 9 +49-511.7404-401 
520-521 MINUTEMAN 401810 214-446-7363 
525 MITACINTERNATIONAL CORP 4015 15 +888-2-501-4265°* 
$ MITSUBISHI MOTOR 
SALES OF AMERICA (U.S.) 163 
83 MKS/MORTICE KERN SYSTEMS 184 519-684-2251 
Y MOTOROLA 94-95 
5 MOTOROLA 96-97 
N 
183 NATIONAL INSTRUMENTS 205  512.794-0100 
539 NETWORKS ON-LINE (SO) 196 713-467-710 
ы NETWORLD+INTEROP 95 
ATLANTA GA 165 800-488-2883 
84 NOSLENET 122  508-460-3456'* 
86 NSTL 110 — 810-941-9600 
85 NSTL 167 610-041-9600 
0 
205 OBJECT MANAGEMENT LAB 206 800-6789-OML 
524 ON TIME MARKETING 4098 16 4940437472 
87-88 OPTIQUEST 68 809-468-3750 
171-172 ORCHESTRA MULTISYSTEMS 198 800-297-9988 
* OSBORNE MCGRAW-HILL 46-47 800-822-8158 
P 
168 PACIFIC COAST MICRO 190 — 819-581-6040 
170 — PC'SCOMPLEAT 182-183 508-624-6400 
89 PERSOFT INC 157 800-368-5283 
522 PHILIPS MONITORS (INTL) 18-17 +31 40 73 30 83" 
90-91 PINNACLE MICRO 7 714-727-330 
82 PKWARE INC 108 — 414-354-0699 


ADVERTISER CONTACT INFORMATION 


Inquiry No. Page No. Phone No, Inquiry No. Page No. | Phone No. | inquiry No. Page No. Phone No. 
93 PKWARE INC 120 — 414-354-8699 187  SILICONSOFT INC 202 800-969-4411 211 UNITEDEDUCATION CENTERS 205 800-877-4689 
119-120 PROXIMA CORP 88 800447764 105 SOFTWARE SECURITY 156 203-656-3932" ext 28 
121 PSI (N.A.) 102 800-PSI.0852 189 SOLID COMPUTER GMBH 195 --49-89-3159146” V 
РС#00140 106-108 SPSS INC 119 800-543-5835 189 VIDEX INC 200 503-758-0521 

Q 216-217 лм 201 — 2 412-113 VIEWSONIC 12-13 —— 909-869-7976 
9495 QLOGIC CORP 1933 — 8008677274 ім  STATSOFT "m W 
Ж” OUALSTANCORP ш шым |. SUNSOFT (МА) 128NA?7 800-БИМБОҒТ | 114 WALKER.RICHER & ОШММ(МА) 7% 206-217-710 
й QUANTUM CORP 21 8006245555 | 4931 SUPRA CORP (N.A.) 128NA 5 80072748647 | 445 — WATCOMSQL 27 519-886-3700 
96-97  QUARTERDECKOFFICE SYSTEMS 44 310-392-9851 | 228 SYMANTEC 61 800-528 477 трин айт) нм» 
98-99 QUATECH INC 176 800-553-1170 а 125-126 WIBU (U.S) ie — sOMDOXISTS 

M T 124 WINBOOK(US.) 11 — 800-725-3469 
100 — RAINBOW TECHNOLOGIES 67 800.852.9569 212-213 TALKIE 204 — 800TALKIE4 40 WOALDWIDE TECHNOLOGIES 184 215-922-0115" 
143 RAVE COMPUTER ASSOCIATES 162  800-966-RAvE | 188 TALKING TECHNOLOGY INC 201 800-685-4884 7 
NE u-— = C MS жы! | 46) ZEOS INTERNATIONAL 4243 800-554-5226 
wh eee 200 — 408.370.088: | 538  TELEDAPTERSYSTEMSINC(NE) 196 — 8009977762 | 190 ^ Z-WORLD ENGINEERING 204 — 9167573737 
158-159 ROSE ELECTRONICS 196 800-393-9343 58 TELEDAPTERSYSTEMSINC(SO) 196 — 8009977762 | + Correspond directly wth company." Indicates FAX Number 
101-102 ROSS TECHNOLOGY INC XA «аит | "2  TENONINTERSVSTEMS We um — 

S ' Lian idi ОА шаа CD — Ads only appear in Canada Edition 7 

233-234 TEXAS MICRO 80-81 713-541-6200 DM — Ads only ароеаг in Demographic Edition 

17 БАС ELECTRONICS М7 5086820055 | 411 — TOSHIBA AMERICA INC 22.23 800-457-7777 | EUROPE - Ads only appear in Europe Edition - 
103-104 SAMTRON DISPLAYS ING (МА) — T3 3105377000 | 491 — TRIVALLEY TECHNOLOGY INC 201 — 510-447-2030 Іс ie. aA i ierit oem 
165 SCITECH INTERNATIONAL 181 800-622-3345 138-139 TRITEAL CORP 127 800-874-8325 N.A. — Ads only appear in North America Edition 
529-530 EMO ананын ии ав 16 a49-so1-94206.0 | 192 TT TECHNOLOGIES INC 203 800-541-1943 = 4 Ж wa стак n Pace Coast Aegion Eaton 
194-195 SIGMA TECH SOFTWARE 201 8183685132 U fama == 
209  SILICONRAX 201 600-700-8560 144-145 UNIDIRECT 116 800-755-/МЖХ WORLD — Ads only appear in World Edition 


BYTE ADVERTISING SALES STAFF 


John M. Griffin, V.P, of Sales, 1221 Avenue of Americas, 28th Floor, New York, NY 10020, Tel: (212) 512-2363, Fax: (212) 512-2075 
Diana Lieberman, Director, Sales Operations, One Phoenix Mill Lane, Peterborough, NH 03458, Tel: (603) 924-2518, Fax: (603) 924-2683 


NEW ENGLAND 

МЕ, NH, Upstate NY, VT, МА, Ri, CT, 
ONTARIO 

CANADA & EASTERN CANADA 
Santord L., Fibish (617) 860-6344 
Meria Modal (617) 860-6221 
McGraw-Hill Publications 

24 Hartwell Avenue 

Lexington, MA 02173 

FAX: (617) 860-6899 


NATIONAL ACCOUNTS 

Jonathan Sawyer (603) 924-2665 
BYTE Publications 

One Phoenix МИ Lane 
Peterborough, NH 03458 

FAX; (603) 924-2683 


EASY COAST 

Ny, NYC, NJ, DE, DC, MD, PA, VA 
Michael Feinberg (212) 512-4811 
Susan Rastallini (617) 860-6265 
McGraw-Hill Publications 

1221 Avenue of Americas—28th Floor 
Hew York, NY 10020 

FAX: (212) $12-2075 


SOUTHEAST 
NC, SC, GA, FL, AL, TN, MS, АН, LA, SOUTHWEST, 
KY, WV ROCKY MOUNTAIN 


MaryAnn Goulding (404) 843-4782 CO, OK, TX 
Margot L. Swanson (603) 824-2651 Jennifer Walker (214) 701-8486 
McGraw-Hill Publications Kevin Lary (603) 924-2527 
4170 Ashtord-Ounwoody Rd., Suite 520 McGraw-Hill Publications 
Atlanta, GA 30319 14850 Quorum Dr., Suita 380 
FAX: (404) 252-4056 Dalias, TX 75240 

FAX: (214) 991-5208 


MIDWEST 

IL, MO, KS, IA, ND, SD, MN, 
WI, NE, IN, MI, OH 

Lori Siverstein (614) 899-4908 
Ed Ware (603) 924-2664 
McGraw-Hill Publications 

921 Eastwind Drive, Suite 118 
Westerville, OH 43081 

FAX: (614) 893-1999 


NORTH PACIFIC SOUTH PACIFIC 
NORTHERN CA, OR, ID, MT, WY. UT SOUTHERN CALIFORNIA, 
Roy J. Kops (415) 513-6861 AZ, NM, NV 

James Bail (603) 924-2662 Beth Dudas (714) 753-8140 
SILICON VALLEY, НІ, WA, AK, Mark 5) (714) 753-8140 
W, CANADA Brad Dixon (603) 924-2574 
James Bail (603) 924-2662 McGraw-Hill Publications 
McGraw-Hill Publications 15635 Alton Pkwy.. Suite 290 
1900 O'Farreli Street, Suite 200 Irvine, СА 92718 

San Mateo, CA 94403 FAX: (714) 753-6147 

FAX: (415) 513-6867 


Peterborough, NH Office: Inside Sales FAX: 603-924-2683 Advertising FAX: 603-924-7507 


BYTE Deck 

Brian Higgins (603) 924-2586 
BYTE Publications 

One Phoenix Mili Lane 
Peterborough. NH 63458 


Hardware / Software Showcase 

The Buyer's Mart/Clasaifiads 

Northern 1),5,: Mark Stone (603) 824-2595 
Southam U.S.: Ellen Perham (603) 824-2598 
BYTE Publications 

One Phoenix Miil Lana 

Peterborough, NH 03458 


Regional Advertising Sections 
Brian Higgins (303) 924-2596 
BYTE Publications 

One Phoenix Mill Lana 
Peterborough, NH 03458 


EURO-DECK 
Joseph Maba у) 924-2533 
BYTE Publications 

One Phoenix Mill Lane 
Peterborough, NH 03458 


INTERNATIONAL ADVERTISING SALES STAFF 
Gary Lucas, European Sales Director, 34 Dover Street, London W1X 4ВА, England, Tel: +44 171 4956780, Fax: +44 171 4956734 


UNITED KINGDOM, BENELUX 
Gary Lucas (+44 171495 6780) AUSTRIA 
Jenathari McGowan Jürgen Hoise 
(444 171 405 6781) raw-Hill Inc. 
McGraw-Hill Inc. Liebigstrasse 19 
34 Dover St. D-60323 Frankfurt 
London W1X 4BR 
England 

FAX: «44 171 4556734 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. «1-609-426-7676 


For a New Subscription 
U.S. 1-800-257-9402 
Outside U.S. +1-609-426-5526 


GERMANY, SWITZERLAND, 


Germany 
Tel: +48 69 7140 7140 
FAX: +49 69 7140 7146 


ITALY, FRANCE, SPAIN, 


Zena Сооро, Amanda Baskett 
A-Z Intemational Sales Ltd. 

70 Chaik Farm Road 

Londan NV/1 BAN 

England 

Tel: 444 171 2843171 

FAX: 644 171 2843174 


ISRAEL 

Dan Aronovic 

DARA Inlernabona! 
41 Ravulskl 
Ha’anana 43220 
Israel 

Tel: 4972 9 018544 
FAX: 4972 9 981934 


TAIWAN 

Janat Wang 

Third Wave Publishing Corp. 
2nd Fla No. 19-2, Lane 231 
Fu Hsing North Road 
€ 105, Taiwan 

вос 


Tel: «8862 7136959 
FAX: 4886 2 7189467 


нона KONG 
Zoe Yen 


SCANDINAVIA 


Unit 2, GF Hing Wah Center 
82-84 To Kwa Wan Road 
Kowloon, Hong Keng 

Tel: +852 764 3830 

FAX: +852 764 3857 


KOREA 

Young-Seoh Chinn 
JES Meda International 
6th FI., Donghye Bidg. 
47-15. Myungil-Dong 
Kangdong-Gu 

Seoul 134-070, Korea 
Tei: +82 2 4813411 
FAX: 482 2 4813414 


Third Wave Publishing Corp. 


JAPAN 

Hirokazu Мола 
Japanese Advertising 
Communications, Inc. 
Three Star Building 
3-10-3 Kanda Jimbocho 
Chiyoda-ku, Tokyo 101 


Japan 
Tel: +81 3 32614591 
FAX: 481 3 32016128 


AUSTRALIA 

Phi! Bush 

Nationa! Advertising Services 
7-13 Parraween Street 
Cremorne NSW 2090, 
Australia 

Tel: «61 2 908 9329 

FAX: +61 2 953 8274 


AUGUST 1995 


SINGAPORE, INDIA, 
INDONESIA, PAKISTAN, 
PHILIPPINES, OTHER ASIAN 
AND PACIFIC COUNTRIES 
Janet Wang 

Third Wave Publishing Corp. 
2nd FI.. No. 19-1, Lane 23! 
Fu Hsing North Road 

тере! 105, Taiwan 

Н.О.С. 

Tol: +886 2 7136859 ext. 226 
FAX: 4886 27189467 


MALAYSIA 

Н.К, Lint 

Servex (Malaysia) Sdn. Bhd. 
Sth Floor, Bana Tower 

160, Jalan Ampang 

50450 Киа!а Lumpur 
Malaysia 

Tal: +60 3 2624592 

FAX: «60 3 2624591 


BYTE 213 


INDEX TO ADVERTISED PRODUCTS 


For FREE product information from individual advertisers, circle the 


corresponding inquiry numbers on the response card! 


To receive information for an entire product category, circle the category 
number on the response card! 


Category No. 


Inquiry No. 


Page No. 


HARDWARE 


2 
501-502 
214-215 
72-73 
98-99 


537 
70-71 
230 
176-177 
539 
199-200 
186 
158-159 
529-530 
184-195 
189 
216-217 
188 


214 


ADD-IN BOARDS 
BOCA RESEARCH INC 4054 
CAMELEON TECHNOLOGY INC 203 
LANACCESS 131 
QUATECH INC 176 
TALKING TECHNOLOGY INC 201 
BAR CODING 
VIDEX INC 200 
COMMUNICATIONS/ 
NETWORKING 
ALTEX ELECTRONICS (NE) 197 
DATAPRODUCTS 109 
DEMOSOURCE 200 
GTEK INC 200 
NETWORKS ON-LINE (SO) 196 
RCI 200 
RHETOREX INC 200 
ROSE ELECTRONICS 198 
SEH COMPUTERTECHNIK GMBH 40516 
SIGMA TECH SOFTWARE 201 
SOLID COMPUTER GMBH 195 
STARTECH COMPUTER PRODUCTS 201 
TALKING TECHNOLOGY INC 201 
COMPUTER SYSTEMS 
AT&T GLOBAL INFO SOLUTIONS (М.А) 16-17 
BTG 139 
COMPAQ DESKPRO (N.A.) 86-87 
DELL COMPUTER CORP (М.А. F1000) ci 
DELL COMPUTER CORP (М.А. F1000) Civ 
GATEWAY 2000 28-29 
INTEGRAND RESEARCH 201 
INTEGRIX INC 145 
KILA 201 
MICRON COMPUTER сім 
NSTL 167 
PACIFIC COAST MICRO 190 
PC'S COMPLEAT 182-183 
RAVE COMPUTER ASSOCIATES 162 
SAG ELECTRONICS 147 
SILICONRAX 201 
TEXAS MICRO 80A-B 
TEXAS MICRO 80-81 
TRI VALLEY TECHNOLOGY INC 201 
ZEOS INTERNATIONAL 42-43 
DATA ACQUISITION 
GAGE APPLIED SCIENCES INC 202 
10 TECH 202 
MICROSTAR LABORATORIES 202 
QUATECH INC 176 


BYTE AUGUST 1995 


Category No. 
Inquiry Мо. Page No. 
187 SILICONSOFT INC 202 
53 DIAGNOSTIC EQUIPMENT 
161 MICRO 2000 187 
7 DISK & OPTICAL DRIVES 
137 ARTECON 125 
136 CONNER PERIPHERALS (N.A.) 99 
196-197 GRANITE DIGITAL 202 
81-82 KINGSTON TECHNOLOGY 92 
156-157 MICRO SOLUTIONS COMP PROD 193 
90-91 PINNACLE MICRO 7 
* QUANTUM CORPORATION 21 
9 FAX BOARDS/MACHINES 
121 SUPRA CORPORATION (N.A) 128NA 5 
10 GRAPHICS TABLETS/MICE/ 
PEN INPUT 
164 DESIGN TECHNOLOGY 194 
11 KEYBOARDS 
201-202 ELMA ELECTRONIC 203 
178 HOOLEON CORPORATION 203 
12 LAN HARDWARE 
220 ANTEC 203 
501-502 BOCA RESEARCH INC 40154 
504-505 COMPEX INC 4015 11 
147-148 CYBEX CORPORATION 185 
149-150 CYBEX CORPORATION 191 
507-508 CYBEX CORPORATION (ІМТІ) Cul 
s DATA COMMUNICATIONS {INT'L} 38 
151 DISTRIBUTED PROCESSING TECH.180 
152-153 FIRST SOURCE INTL 188 
227-228 МАХТЕСН CORP 57 
94-95 QLOGIC CORPORATION 133 
127 SAG ELECTRONICS 147 
529-530 SEH COMPUTERTECHNIK GMBH 4015 16 
13 LAPTOPS & NOTEBOOKS 
218-219 CORPORATE UPGRADES 203 
523 FIRST INTERNATIONAL COMPUTER 405 2 
x JDR MICRODEVICES 199 
227-228 МАХТЕСН CORP 57 
162 MICRO-INTERNATIONAL, INC 189 
525 MITAC INTERNATIONAL CORP 4015 15 
170 PC'S COMPLEAT 182-183 
111 TOSHIBA AMERICA INC 22-23 
124 WINBOOK (U.S.) 11 
116 ZEOS INTERNATIONAL 42-43 
14 MAIL ORDER 
537 ALTEX ELECTRONICS (NE) 197 
146 COMPUTER DISCOUNT WAREHOUSE 178-179 


Category No. 
Inquiry No. Page No. 
540 COMPUTERLANE UNLIMITED (PC) 197 
170 PC'S COMPLEAT 182-183 
160 WORLDWIDE TECHNOLOGIES 184 
15  MEMORY/CHIPS/ 
UPGRADES 
214-215 CAMELEON TECHNOLOGY INC 203 
541 CPU& MEMORY EXCHANGE CLUB (PC) 196 
152-153 FIRST SOURCE INTL 188 
166-167 LATRADE 192 
198 TTI TECHNOLOGIES, INC 203 
160 WORLDWIDE TECHNOLOGIES 184 
18 MISCELLANEOUS 
HARDWARE 
130 CALIFORNIA PC PRODUCTS INC 118 
. MOTOROLA 94-95 
: MOTOROLA 96-97 
168 PACIFIC COAST MICRO 190 
17  MODEMS/MULTIPLEXORS 
501-502 BOCA RESEARCH INC 4015 4 
. JDR MICRODEVICES 199 
227-228 МАХТЕСН CORP 57 
227-228 МАХТЕСНСОВР 62 
121 SUPRA CORPORATION (N.A.) 128NA 5 
538 TELEDAPTER SYSTEMS INC (NE) 196 
538 TELEDAPTER SYSTEMS INC (SO) 196 
18 MONITORS & TERMINALS 
171-172 ORCHESTRA MULTISYSTEMS 198 
522 PHILIPS MONITORS (INTL) 16-17 
103-104 SAMTRON DISPLAYS INC (М.А) 73 
112113 VIEWSONIC 12-13 
19 MULTIMEDIA/CD-ROM 
207-208 BOXLIGHT CORPORATION 204 
117 CREATIVE LABS INC 15 
546-547 — FAST MULTIMEDIA (INTL) 163 
119-120 PROXIMA CORPORATION 88 
20  PRINTERS/PLOTTERS 
70-11 DATAPRODUCTS 109 
. HEWLETT-PACKARD 31 
. HEWLETT-PACKARD 65 
519 MINOLTA GMBH (EUROPE) 40159 
110 TEKTRONIX 79 
21 PROGRAMMABLE 
HARDWARE 
512-512 FAST HARDLOCK (INTL) 11 
. JDR MICRODEVICES 199 
100 RAINBOW TECHNOLOGIES 67 
125-125 — WIBU 156 
190 Z-WORLD ENGINEERING 204 


INDEX TO ADVERTISED PRODUCTS 


Category No. 
Inquiry No. Page No. 
52 SECURITY 
210 ADVANCED ENGINEERING CONCEPTS 204 
512-513 FAST HARDLOCK (INTL) 11 
100 RAINBOW TECHNOLOGIES 67 
125-120 WIBU 156 
23 TAPE DRIVES 
531-532 СОМВҮТЕ INC (INTL) CIV 
136 CONNER PERIPHERALS (N.A.) 99 
75-76 EXABYTE CORPORATION 19 
156-157 MICRO SOLUTIONS COMP PROD 193 
185 QUALSTAR CORP 204 
24  UPS/POWER MANAGEMENT 
63 AMERICAN POWER CONVERSION 32-33 
533-534 LUNAR ENERGY CO 4015 19 
520-521 MINUTEMAN 4015 10 
87-88 OPTIQUEST 68 
25 BUSINESS 
223 MICROGRAFX 51 
224-225 MICROGRAFX 62 
118-120 PROXIMA CORPORATION 88 
27 COMMUNICATIONS/ 
NETWORKING 
122-123 AGE LOGIC 107 
206 CLARK DEVELOPMENT CO INC 204 
504-505 СОМРЕХ INC 4015 11 
527-528 DISTINCT CORPORATION 40158 
152-153 FIRST SOURCE INTL 188 
140-141 ICL (EMBLA) 112 
Б MICROSOFT CORPORATION 2-3 
B8 PERSOFT INC 157 
9 SUNSOFT (N.A.) 128NA 7 
212-213 TALKIE 204 
142 TENON INTERSYSTEMS 142 
114 WALKER, RICHER & QUINN {N.A} 71 
28 DATA ACQUISITION 
183 NATIONAL INSTRUMENTS 205 
29 DATABASE 
231 COMPUTER ASSOCIATES - UNICENTER 53 
543-544 INNOVATIVE SOFTWARE (INT'L) 102 
516 MAGIC / MSE (INTL) 78 
30 EDUCATIONAL 
517 LOGIC PROGRAMMING ASSOCIATES 4015 19 
Ы MCGRAW HILL NRI (N.A.) 40A-B 
211 UNITED EDUCATION CENTERS 205 
31  ENGINEERING/SCIENTIFIC 


128-129 Е & H SIMULATIONS $1 
517 LOGIC PROGRAMMING ASSOCIATES 4015 19 
33 GRAPHICS 

68 COREL CD OFFICE COMPANION 35 
22209 COREL DRAW5 59 


Category No. 
Inquiry No. Page No. 
221 COREL DRAW 6 62 
69 COREL STOCK PHOTO LIBRARY 105 
203 EMATEK GMBH 205 
223 MICROGRAFX 51 
224-225 MICROGRAFX 62 
ы MICROGRAFX 186 
118-120 PROXIMA CORPORATION 88 
34 MACINTOSH 
142 TENON INTERSYSTEMS 142 
35 MAIL ORDER 
506 COMPUTER QUICK 4056 
146 COMPUTER DISCOUNT WAREHOUSE 178-179 
514 GREY MATTER LTD 4015 12 
36 MATHEMATICAL/ 
STATISTICAL 
109 STATSOFT asc 
106-108 SPSS INC 119 
37 MISCELLANEOUS 
SOFTWARE 
524 ON TIME MARKETING 4015 16 
38 ON-LINE SERVICES 
450 BIX 217 
66 COMPUSERVE 89 
131 PSI (N.A.) 102 
39 OPERATING SERVICES 
86-97 QUARTERDECK OFFICE SYSTEMS 44 
138-139  TRITEAL CORPORATION 127 
40 PROGRAMMING 
LANGUAGES/TOOLS 
67 COMPUTER ASSOCIATES - VISUAL OBJECTS 77 
203 EMATEK GMBH 205 
514 GREY MATTER LTD 4018 12 
543-544 INNOVATIVE SOFTWARE {INT L) 102 
182 LAHEY COMPUTER SYSTEMS 205 
517 LOGIC PROGRAMMING ASSOCIATES 4015 19 
518 MAGIC / MSE {INTL) 73 
133-134 MENAI CORPORATION 161 
е MICROWAY 106 
83 MKS / MORTICE KERN SYSTEMS 164 
205 OBJECT MANAGEMENT LABQRATORY 206 
524 ON TIME MARKETING 4015 16 
226 SYMANTEC 61 
114 WALKER, RICHER & QUINN (N.A.) 71 
115 WATCOM SQL 2? 
41 SECURITY 
61-62 ALADDIN KNOWLEDGE SYSTEMS 82 
163 DALLAS SEMICONDUCTOR 184 
508-510 — ELIASHIM MICROCOMPUTERS 4015 20 
511 EUTRON 4015 14 
512-513 FAST HARDLOCK (INTL) 11 
100 RAINBOW TECHNOLOGIES 67 
105 SOFTWARE SECURITY 156 
125-126 WIBU 156 


Category No. 

Inquiry No. Page No. 
45 UNIX 

122-123 AGE LOGIC 107 
527-528 DISTINCT CORPORATION 4015 8 
77 FRAME TECHNOLOGY (N.A.) 38-38 
140-141 ІСІ (EMBLA) 112 
515-516 INTERGRAPH CORPORATION (INTL) 71 
79-80 INTERGRAPH CORPORATION (N.A.) 128НА 1 
84 NOBLENET 122 
101-102 ROSS TECHNOLOGY INC 126 
ч SUNSOFT (М.А.) 128NA 7 
142 TENON INTERSYSTEMS 142 
138-139  TRITEAL CORPORATION 127 
144-145 — UNIDIRECT 118 
114 WALKER, RICHER & QUINN (N.A.) 71 
46 UTILITIES 

161 MICRO 2000 187 
92 PKWARE INC 108 
93 PKWARE INC 120 
96-97 QUARTERDECK OFFICE SYSTEMS 44 
47 WINDOWS 

527-528 DISTINCT CORPORATION 40158 
204 FUZIWARE INC 206 
514 GREY MATTER LTD 405 12 
192-183 — MICROCAL SOFTWARE INC 206 
е MICROSOFT CORPORATION 23 
124 WINBOOK (U.S.) 11 
48 WORD PROCESSING/DTP 

77 FRAME TECHNOLOGY (N.A.) 38-39 
48 BOOKS/PUBLICATIONS 

b BUSINESS WEEK (INTL) 38 
к BYTE 20TH ANNIVERSARY 171 
64 BYTE ON CD ROM 175 
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50 RECRUITMENT 
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51 MISCELLANEOUS 
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EDITORIAL INDEX 


For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on the response card. Each page number 
refers to the first page of the article or section in which the company name appears. 
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1341 Abaco 4015 20 
Adobe Systems 153 
1326 Adontec Computer 4015 17 
Systems 
980 Advanced Logic 168 
Research 
1243 AdvanSys 159 
Agile Networks 155 
Alantec 155 
1002 AlgoRhythms 172 
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Andover Controls 154 
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1028 Confluent 174 
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Cree Research 34 
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1328 Finson 4015 17 
1319 Fiskars Power 4015 13 
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Folio 103 
1067 Futurus 128NA 2 
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1399 
GCC Technologies 151 
1009 GDT Softworks 172 
GeoWorks 41 
Global Village 111 
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979 ОТСО 168 
1233 Gupta 69, 88A 
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1044 Headway Technology 401519 
Group 
1011 Helix Software 173 
991, Hewlett-Packard 40, 41, 113, 
1070 149, 170, 4015 5 
1020 Horizons Technology 172 
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1060, IBM 41, 45, 69, 83, 103, 
1236, 1242 123,159, 4015 3 
1334 Image Recognition 4015 14 
Integrated Systems 
1322 Imagine Graphics 4015 16 
1337 Ines Innovative 4015 13 
Elektroniksysteme 
Insignia Solutions 111 
InSoft 24 
1327 Instinct 4015 17 
Integrated Information 4015 5 
Technology 
1244 Intel 24, 41, 121, 
159, 4015 5 
1329 Interconnect 4015 20 
International Data 4B 
Intuit 111 
1034 lomega 129 
994 IPC Peripherals 169 
1342 Irisoft 4015 19 
J 
Jasik Designs 111 
K 
1045 Kendata Peripherals 401519 
Kennedy Carter 74 
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Lannet 155 
LeadTek 25 
978 Leadtek Research 168 
1071 Lexmark 40, 113, 151 
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1065 Lotus Development 81, 84, 
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1022 Matrox Electronic Systems 173 
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1029 McAfee 174 
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National Semiconductor 36, 41 


NBase Switch 155 
Communications 
NEC 40 
Nichia Chemical Industries 34 
Novell 81, 83, 84, 
151, 128NA 2 
Now Software 111 
Nvidia 25 
Nynex 24 
NZ Applied Technologies 34 
0 
Objective Spectrum 74 
Okidata 113 
ON Technology 128NA 2 
Optical Data Systems 155 
Oracle 69 
O'Reilly & Associates 103 
p 
Pacific Bell 24 
Pacific Telesis 24 
Palindrome 159 
Panasonic 34 
Papyrus Design Group 25 
Paradise Software 24 
Parsys 40153 
Parsytec 40153 
Регсоп 170 
Personal Technology 24 
Research 
Philips 25, 34 
Philips Laboratories 34 
Philips Semiconductors 40155 
Plustek U.S.A. 159 
Power Computing 111 
Powersoft 69, 93 
Primrose Computers 4015 18 
Process Software 103 
Prodigy 24 
Professional Software 4015 17 
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Project Technology 74 
992 Proxima 170 
1240 Psygnosis 159 
Q 
QMS 40, 151 
1331 Question Mark 4015 17 
Computing 
R 
Revelation Technologies 93 
Ricoh 113 
Rogue Wave Software 74 
RSA Data Security 36 
S 
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1014 The Santa Cruz Operation 174 
Scientific and Engineering 74 
Software 
1336 Secureteq 4015 13 
1330 Security Intelligence 401517 
SGS-Thomson 25, 4015 3, 
Microelectronics 40155 
Sheridan Software 36 
Siemens AG 4015 5 
Sllicon Graphics 40155 
988 Smart Modular 168 
Technologies 
SoftArc 30 
1012 SofTouch Systems 173 
Sony 34 
1032 Sony Electronics 129 
Southwestern Bell 24 
1318 Spectrum 4015 16 
1041 Spider Software 4015 18 
Standard Microsystems 155 
StarDust Technologies 30 
1004 Strata 174 
1324 Sundance 4015 13 
Sun Microsystems 74, 149 
Sybase 88A 
1229 Symantec 69 
1033 SyQuest Technology 26, 129 
1019 SystemSoft 173 
1338 TangentTechniques 401513 
1016 Tektronix 40, 174 
1023 Thomson Software 173 
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3Com 155 
3M 26, 34 
Trinzic 88A, 93 
Trusted Information Systems 36 
U 
1235 Unify 69 
984 U.S. Robotics 170 
US West 24 
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VLSI Technology 40 
М 
1025 Wall Data 173 
999 Wireless Computing 168 
1248 WizSoft 159 
X 
Xerox 40, 113 
XLNT Designs 155 
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Bla: Your Loach 
(0 the Internet! 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 


your way around the Internet. 


These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 
Anytime you need help, just join our 
special ‘internet’ conference and get 
fast answers to your questions. 


As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 


BIX and the Internet together provide 


уел. =? Сіме BIX a try with our new 5 for Free Offer! Join BIX the largest and most effective technical 
2, today and get 5 hours of evening and weekend access for free! 


resource for computing professionals. 
Take the rest of the calendar month to explore BIX, and then = p SUME css 


5 ШЇ für F continue for our standard $13 monthly membership fee. And with over 600 local access 

^ Трр Further details and complete rate information are 

СА 4 provided during registration. Using апу communications numbers in the U.S., plus telnet access 
program, dial 1-800-695-4882. At the "logon" prompt enter bix. via the Internet, BIX makes it easy to 

Then at the "name?" prompt enter bix.byte39. If you have any 

questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 


Send Internet mail to info@bix.com. Windows users can order BlXnav, our graphical 


rw J 


connect. Try BIX today through our 
special 5 for Free offer - and become 
interface for BIX, for easy point and click access. Details are available during registration. part of the top technical team! 


] 


HA 


Under the 5 lor Free plan, daytime rates (594т,) apply for access during prima ume hours, The 5 for Free offer is тайа for first-time members only l f ү 0 о C а H h a C k І 1 


Circle 450 on Inquiry Card. 


EEN] Nick Baran 


Stop, Look, and Listen! 


Companies in the on-line 
business are rushing services 
to market. But do they really 


know what people want? 


he frenzied on-line market is heading in the 

same direction as pen-based computing— 

scurrying to offer something without finding 

out first if it's what people want. There's this 
blind faith that people are ready to live on-line. People 
might want E-mail, they might be fascinated by confer- 
encing, and some can even endure chat sessions. But are 
they really interested in reading magazines and newspa- 
pers on their computer screens? 

Omni magazine recently announced that it will offer its 
monthly issues electronically and supplement them with 
less-frequent paper issues. It seems like a risky move to 
me. Most people still prefer sitting in an easy chair, or on 
the train, or in the airport, thumbing through hard copy, 
particularly if the alternative is paying by the hour to 
read on-line. 

As the telecomputing revolution sweeps through the 
land, its pioneers should bear in mind an obvious but 
often-overlooked credo: Listen to your customers. No 
matter how deep your pockets, no matter how great your 
previous successes, no matter how profound your vision, 
if you don't listen to your customers, you will fail. 

If you need an example of what happens when indus- 
tries ignore their customers, the pen-based computing 
market is a good one. Companies such as Momenta went 
bankrupt because they brought to market products that no- 
body wanted. These companies believed they could con- 
vince people that what they wanted was an expensive 
pen-input device with less-than-accurate handwriting 
recognition. 

Another example: Time Warner recently installed new 
set-top boxes for its cable customers in four states and 
then raised the monthly rates, even for those customers 
who didn't want the box's new features. The media giant 
told customers they would lose their cable channels if 
they didn't upgrade to the new box. Amidst a howl of 
protest, Time Warner backed down and is now offering 
the new set-top box as an option. It could have avoided 
this problem by listening to its customers. 

Or what about electronic shopping? When I talk to 
people in the on-line business, they dismiss the problem 
of transaction security as one that will be solved soon. 
They'd better realize that until security is completely 
solved and solid, people won't use on-line systems for do- 
ing business. It's similar to the makers of pen computers 
assuring everyone that perfect handwriting recognition is 
just around the corner. 

Business transactions must be 100 percent reliable and 
secure. Security is not some minor side issue. It is the 
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foundation on which electronic commerce must be built. 
We're still far away from truly secure electronic net- 
Works, and until we get there, electronic commerce will 
never take off. Developers of on-line services should be 
focusing on security technology at least as much as they 
are on getting Pamela Anderson to sit in on an on-line chat 
session. 

Interactive entertainment. This is what the deal makers 
of Hollywood and Silicon Valley are cooking up for us. 
This is where they say multimedia is going. But is this 
something people want? There's little evidence that au- 
diences yearn to be active participants in movies and do 
things such as choose the fate of Forrest Gump. Spielberg 
and Gates could end up spending billions of dollars de- 
veloping products that nobody wants. As Time Warner 
found out the hard way, and as Hewlett-Packard found out 
by doing a customer survey, people are interested in in- 
teractive services—but they won't pay extra for them. 

This lack of understanding about what people want is 
surprising considering all the market-research tools avail- 
able. But in the high-tech world, where growth has been 
so phenomenal, companies become so convinced of their 
invincibility and so sure of the power of their technology 
“vision” that they ignore business fundamentals. 

I don't mean to imply that there is no room for new and 
innovative technologies. But there is a need for new ways 
of thinking about how to market these technologies— 
how to make them affordable and accessible. 

In France, the creators of Minitel had the market savvy 
to give everyone à free terminal and make money on the 
information piped into those terminals. Maybe the tele- 
computing companies should give the hardware away 
and make money selling the content. But first, they ought 
to ask people what they want—and then listen. Ш 


Nick Baran, a consulting editor for BYTE, is the author of 
Inside the Information Superhighway Revolution (Coriolis 
Group Books, 1995). He can be reached on the Internet or 
BIX at nickbaran@ bix.com. 
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DELL DIMENSION 


Reliable PCs For High 
Performance Computing 


DELL DIMENSION™ XPS P120c 
120МН? PENTIUM* PROCESSOR 

* Mini Tower Model 

* 8MB RAM (128MB Max RAM) 

* 256KB Writeback Cache 

• 540MB Hard Drive (12ms) 

* 1515 Monitor (15° CRT, NI) 

• 64-bit PCI 2MB DRAM Video 


Dell's featured computer artist is Nance Paternoster of San Francisca, СА. 


* 4X Multi-session EIDE CD-ROM 
Drive 


* MS Office 4.3, MS Bookshelf, 
Visio Express for MS Office 

• 3.5" Diskette Drive 

” Spacesaver Keyboard/Mouse 

* М5-005* &2/Microsoft 
Windows® 31/30 Days Free Support 


Business Lease: $89/Mo. 
Order Code #500113 


Loaded 120MHz 
$2399 


Leave it to Dell to offer a full-blown 
120MHz Pentium chip-based PC before some 
of the other PC players have even figured 
out what Intel's latest chips can really do. 

So for the same price as last year's 
P60, Dell now gives you a P120c with double 
the clock speed. All in a PC built to ISO 9002 
standards. And on top of that, from a 
company that recently took top honors in 
the PC World Reliability and Service Report. 

So now you can get the power you 
need. Without paying the price. 


800-666-9911 


In Canada? call 800-668-3021 
Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 
Sun 12pm-5pm CT * http://www.us.dell.com/ 


Keycode #01032 


pentium 


PC WORLD 


19 9 5 


BUSINESS 


i - = DESKTOP COMPUTER 
в DELL' LATITUDE" XPi P75D DELL LATITUDE LX 4100D 
75MHz PENTIUM PROCESSOR | INTELDX4™ 100MHz PROCESSOR 
juse I" Dual Scan Color Display • 10.4" Dual Scan Color Display 
indows * aM RAM (40MB Max RAMI • AMB RAM (20MB Max ВАМ) 
• 256KB 12 Cache * 128KB L2 Ca 
* 420MB Removable Hard Drive * 420MB Upgradeable Hard Drive 
(1.2GB Max} (B10MB Мах) 
e Smart Lithium ton Battery with • $99 More for 2nd NiMH Battery 
| Advanced Power Management (Slides into floppy drive to 
| © 32-bit Local-bus Video, achieve extended battery life) 
| IMBVideo RAM * 32-bit Local-bus Video, 
• 2 Typell/1 Type I PCMCIA 1MB Video RAM 
Expansion Slots • 2 Type 11/1 Type Ill PCMCIA 
* 6.1 Pounds Expansion Slots 
* | Year Warranty! “ 6.2 Pounds 
В | © 30 Day Money-back Guarantee* * 1 Year Warranty 
ғ * 30 Day Money-back Guarantee Dell's featured computer artist is Nance Patemoster of San Francisco, CA. 


There's no shortage of them. Hundreds of 
people on PC World's Expert Panel had such a 


" $2999 51999 


Business Lease: $111/Mo. Business Lease: $74/Mo. satisfying experience with the Dell Dimension 
| Order Code #800025 Order Code 4800020 XPS P90, they voted it Best Business Desktop, 
eo | | | over all the choices out there. 

DELL LATITUDE XPi P90T | DELL LATITUDE LX 4100D This award doesn't really come as a surprise 

SOMHz PENTIUM PROCESSOR INTELDX4 100MHz PROCESSOR , à 
205 given that we build our systems to ISO 9002 

E A* Ar tive A ri “glor D Way s | á Dual “га! [ ! ) 7 \ Ы 1 
indows к € К рар жи ср quality standards. And that we boost Pentium 

ш pi жш кү Е “ФРН — — chip performance with features like a PCI bus 
ark * 256КВ12 Cache | : — E and extra cache. 

] . 420MB Removable Hard Drive | * 810M8 Upgradgable Hard Drive j эб б М 
па 268 Ма [4 bun What's really surprising is how we do it all 
— | [Slides j inti floppy diss to at the prices you see here. 
Advanced Power Management | achieve extended battery life) And now, may we take your order, please? 
“ 32. 2-bit Local bus Video, | • 32-bitLacal-bus Video, 
1MB Video RAM 1MB Video RAM 
• 2 Туре 1/1 Type III PCMCIA • 2 Туре 11/1 Type Ш PCMCIA 


релі. 
| Expansion Slots Expansion Slots TO ORDER, CAL || 
* £3 Pounds ° 6.2 Pounds TO ORDER, CALL 
* 3 Year Warranty' • 1 Year Warran 
— — — 800-677-8816 


ү * 30 Day Money-back Guarantee % * 30 Day Money-back Guarantee 
| In Canada? call 800-668-3021 


ide $4 499 $2 599 Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 
Sun 12pm-Spm CT е http;//www.us.dell.com/ 


: , Business Lease: $162/Mo. Business Lease: $96/Mo. ые 
"um Order Code 4800030 Order Code #800022 [ Keycode #01032 | 


BEFORE ORDERING FR 


MAKE SURE YOU 


DELL DIMENSION" XPS P133c 
133MHz PENTIUM* PROCESSOR 

• Mini Tower Model 

• 16MB EDO Memory (128M8 Мах ВАМ) 
* 512KB Pipeline Burst Cache 

• 1.668 EIOE Hard Drive (10ms] 

• 17LS Monitor (17° CRT, NI) 


= ЧЕХ Motion Graphics Accelerator 
with 2MB VRAM 


* Dual 4X Multi-session EIDE CD-ROMs 


» М5” Office 4.3, MS Bookshelf, 
Visio Express for MS Office 


* 35° Diskette Drive 
• Spacesaver Keyboard/Mouse 


• MS-DOS 6.2/Microsoft Windows 
31/30 Days Free Support 


* Upgrade to the Ultimate Windows 
Accelerator, ће 128-bit. 4MB VRAM 
Imagine Card for $330 more. 


53899 


Business Lease: $140/Mo. 
Order Code #500110 


DELL DIMENSION XPS P100c 

100MHz PENTIUM PROCESSOR 

* Mini Tower Model 

• 8MB RAM (128MB Мах RAM) 

* 256KB Pipeline Burst Cache 

• 168 EIDE Hard Drive (10ms) 

• 1515 Monitor (15* CRT, NI) 

• 64-bit PCI IMB DRAM Video 

* 4X Multi-session EIDE CD-ROM Drive 

• Sound Blaster 16 Sound Card 

е Altec Lansing ACS-5 Speakers 

* 3.5° Diskette Drive 

* Spacesaver Keyboard/Mouse 

* MS-DOS 6.2/Microsoft Windows 
3.1/30 Days Free Support 

ж Upgrade to 16M8 EDO Memory for 
only $290 more. 


52199 


Business Lease: $81/Mo. 
Order Code 4500108 


DELL DIMENSION XPS P133c 
133MHz PENTIUM PROCESSOR 

е Mini Tower Model 

• 8MB RAM {128MB Мах RAM) 

• 256KB Pipeline Burst Cache 

е 540MB Hard Drive (125) 

= 1515 Monitor (15" CRT, NI) 

* 64-bit PCI 2MB DRAM Video 

* 4X Multi-session EIDE CD-ROM Drive 
• 3.5" Diskette Drive 

• Spacesaver Keyboard/Mouse 


• MS-DOS 6.2/Microsoft Windows 
3.1/30 Days Free Support 


ж Upgrade to a 1G8 hard drive for only 
$125 more. 


$2599 


Business Lease: $96/Mo. 
Order Code #500111 


DELL DIMENSION P90 

90MHz PENTIUM PROCESSOR 

е Mini Tower Model 

* 8MB RAM [128MB Max RAM) 

• 256KB Writeback Cache 

• 1GB EIDE Hard Drive (10т5) 

е 1515 Monitor (15° CRT, NI) 

• 64-bit PCI 1MB DRAM Video 

* 4X Multi-session EIDE CD-ROM Drive 

* MS Office 4.3, MS Bookshelf, 
Visio Express for MS Office 

• 3.5° Diskette Drive 

• Spacesaver Keyboard/Mouse 

* MS-DOS 6.2/Microsoft Windows 
3.1/30 Days Free Support 

* Add an additional IMB of Video 
DRAM for only $49 more. 

Pictured System 


51999 


Business Lease: $74/Mo. 
Order Code #500114 


DELL DIMENSION XPS P120c 
120MHz PENTIUM PROCESSOR 

* Mini Tower Model 

е 16MB EDO Memory {128MB Max RAM) 
* 256KB Pipeline Burst Cache 

• 1GB EIDE Hard Drive (10ms) 

• 1515 Monitor (15° CRT, МІ) 


• 9FX Motion Graphics Accelerator 
with 2MB VRAM 


ғ 4X Multi-session EIDE CD-ROM Drive 


* MS Office 4 3, MS Bookshelf, 
Visio Express for MS Office 


* 35° Diskette Drive 

“ Spacesaver Keyboard/Mouse 

* MS-DOS 6.2/Microsoft Windows 
31/30 Days Free Support 

* increase your screen size to 17 
inches with our 1715 monitor for 
3300 more. 


$2949 


Business Lease: $109/Mo. 
Order Code #500112 


DELL DIMENSION P75 
75MHz PENTIUM PROCESSOR 

* Mini Tower Model 

* BMB RAM (128MB Max RAM} 
* 256KB Writeback Cache 

* 1GB EIDE Hard Drive (10ms) 

• 1515 Monitor (15° CRT, NI) 

* 64-bit PCI 1MB DRAM Video 

* 4X Multi-session EIDE CD-ROM Drive 
• 3.5" Diskette Drive 

• Spacesaver Keyboard/Mouse 


* MS-DOS 6.2/Microsoft Windows 
3.1/30 Days Free Support 

* Add a Creative Labs Sound Blaster 
16 Sound Card and Altec Lansing 
ACS-5 speakers for only $99 more. 


51749 


Business Lease: $65/Mo. 
Order Code #500117 


DELL DIMENSION ХР: 
120MHz PENTIUM PROCES: 
* Mini Tower Model 

* ВМВ RAM (128M8 Мах! 
• 256KB Writeback Cache 
* 540MB Hard Drive (12m: 
* 151$ Monitor (15° CRT, ^ 
* 64-bit PCI 2MB DRAM Vi 
• 4X Multi-session EIDE СІ 


* MS Office 4.3, MS Book: 
Visio Express for MS Of! 

• 3.5" Diskette Drive 

• Spacesaver Keyboard/A 

* MS-DOS 6.2/Microsoft V 
3.1/30 Days Free Suppoi 


ж Add a US Robotics 2881 
for only $149 more. 


52399 


Business Lease: $89/Mo. 
Order Code #500113 


DELL DIMENSION P75 
75MHz PENTIUM PROCESS 
* Mini Tower Model 
* 8MB RAM (128MB Max 
* 256KB Writeback Cache 
• 540MB Hard Drive (12m 
• У514 Monitor (14° CRT, I 
е 54-bit PCI 1MB DRAM Vi 
• 3.5" Diskette Drive 
a Spacesaver Keyboard/A 
* MS-DOS 8.2/Microsoft \ 
3.1/30 Days Free Suppo 
ж Add a 3COM Link Ill Neh 
Interface Card for only $ 


51399 


Business Lease: $52/Mo. 
Order Code #500115 


Ж SYSTEMS FEATURED ARE JUST A SAMPLING OF THE THOUSANDS OF POPULAR CONFIGURATIONS AVAILABLE. nl 
I 


Promotional pricing is not discountahle **Promotionzl pricing an this configuration expires 7/31/95. "Guarantees available «n the U.S. only for registered ownars of Dell Dimension systems purchased 
after B/1/93 and Dell Latitude systems purchased after 8/8/94 tFor a complete copy of our Guarantees or Limited Warranties, please write Dell USA LP., 2214 W Braker Lane, Building 3, Austin, TX 
78758. ‘Business leasing arranged by Leasing Group, Inc. *Prices and specifications valid in the U.S only and subject to change without notice. The Intel Inside logo and Pentium are registered trademarks 
and IntelDX4 is a trademark of Intel Corporation MS-DOS, MS, Windows and Microsoft are registered trademarks of Microsoft Corparation. ©1995 Dell Computer Corporation. АІ rights reserved. 


pen 


DELL LATITUDE DELL LATITUDE" XPi P75D * 2 Туре 1/1 Type Ill PCMCIA 
Dependable Notebooks 75MHz PENTIUM” PROCESSOR Expansion Slots 
With Superior Battery Life * 10.4" Dual Scan Color Display * Preloaded Communications 


~ - 8MB RAM (40MB Max RAM) Software 


* 6.1 Pounds 
x 256KB L2 Cach 
ache * Optional Dell Latitude 


“ 420MB Removable Hard Drive DeskDock™ Available Qur New Pentium Chip 


(126GB Max) . А 
ж Smart Lithium lon Battery with V YOU Wattanty | Latitude ХРІ 
Advanced Power Management * 30 Day Money-back Guarantee 


‚ 37.6; И - Business Lease: $111/Мо. ; 
talon Бшш 520090 


THE ALTERNATIVE TO DELLS COAST ТО COAST 
PENTIUM CHIP NOTEBOOK. 


If airlines had outlets at every seat, 
it wouldn't matter so much that most 


Pentium processor-based notebooks only 
| | Tast an hour or two. But the only outlets 
are in the restroom. Апа you can't spend 
the whole trip in there. 

Introducing the Dell* Latitude” XPi. 
The first Pentium processor-based 
notebook that can last take-off to touch- 
down. Coast to coast. 

This thanks to Dell's record-breaking 
smart Lithium lon battery and power 
management technology (not to mention 
Intel's new LM Pentium chip). In "Cross- 
Country" " tests" conducted by VeriTest, 
inc., a leading independent test lab, the 
Dell Latitude XPi P75 dual scan notebook 
lasted an average of 4 hours and 40 
minutes. That's LA to New York, no problem. 


Of course, actual battery life will vary 

depending on the nature of your use and 

configuration. You might even get more. 
Call us now to order your Latitude XPi. 


] DOLL 


l 
800-677-3355 


In Canada? call 800-668-3021 
Mon-Fri 7am-9pm CT * Sat 10am-6pm CT 
in nside Sun 12pm-5pm CT * http://www.us.dell.com/ 
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